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ILLUMINATING ENGINEERING. 

Attention has been called several times to the new art of 

| uminating engineering. The art, however, is not new, but it is 
ly of late that its importance has been recognized. Hereto- 
re when a building was to be lighted the work was generally 
‘legated to some one who had made a specialty of running 
trical wires or gas pipes, rather than one who had made a 
udy of illumination and the best way to get it. The methods 
‘opted followed pretty rigidly those used with the older illum- 
‘ants, and but little attention was paid to the needs of different 
oms of buildings nor to the possibilities offered by the new 
imps. Practice in electric lighting has adhered rather closely to 
iat which had been adopted when gas was the principal illum- 
nant, and even to-day we are apt to be guided more by examples 
of satisfactory lighting rather than by the reasons which made 
hem satisfactory—that is to say, we are apt to adopt a system 


of lighting which proved excellent for some particular room, 
and apply it elsewhere without regard to the changes which 
should be made to meet other conditions. The result is frequently 
unsatisfactory lighting. Sometimes the effect is gloomy; often 
it is too glaring. 

There is a system of illumination best adapted for every 
particular room, and there are few occasions in which it would 
not be advisable to get the advice of some one who has made a 
specialty of lighting before carrying out the work. To many the 
lighting of their homes may seem too trifling a matter for expert 
advice. Viewed perhaps from the standpoint of the first expendi- 
ture this might be admissible, but every one should remember 
that economy in service is just as important as first cost; and 
more important than either is a satisfactory result, for upon it 
depends not only the comfort of those who frequent the rooms, 
but even their health. 

There are doubtless many who do not know that there are men 
who have made a specialty of this work, but there are more who 
do not realize how far this art has been carried. To-day the 
illuminating engineer studies not only the best degree of light- 
ing required for every room, bearing in mind for what intended, 
but he studies the best method of getting it; he is familiar with 
the characteristics of the different illuminants, and can say 
which will give the most satisfactory results in any case. And 
this is true not only with regard to the degree of illumination 
desired, and the direction in which it shall come, but also of the 
quality of the light. None of our artificial illuminants is per- 
fect when compared with daylight as the standard. For gen- 
eral purposes a slight tinge, particularly if it be yellow, is not 
objectionable, because we are used to it; but for shops and other 
piaces where colors must be studied and compared, a colored 
light is fatal. The illuminating engineer is to-day prepared to 
meet all such requirements and to advise as to the best method 
of lighting streets and buildings, in each case giving due con- 
sideration to the particular conditions which prevail. This class 
of work should appeal particularly to the electrical supply com- 
panies and to architects: to the first because it assists them ma- 
terially in giving satisfactory service; to the latter because of the 
aid which it brings to them in their work. Poor lighting fre- 
quently upsets the most careful work of the designer of the 
building. 

The position of the illuminating engineer would seem to be 
pretty well assured, and one may hope that as his value is rec- 
ognized and his services more and more employed that the re- 
sult will be plainly noticeable. Perhaps if more attention had 
been paid to this matter in this age of reading there would be 

fewer of the younger generation wearing eye-glasses. It is an 
art which works benefit to all, and injury to none, 
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RESUSCITATION FROM ELECTRIC SHOCK. 

At the recent meeting of the Ohio Electric Light Association, 
Mr. E. E. Noble read a paper on “Resuscitation from Electric 
Shock.” 
thorough discussion. Any additional light which can be thrown 


This is an extremely important topic deserving 
upon the effect of electric shocks is of great value. Not only 
should every physician be familiar with the effects of an electric 
shock upon the human system, but every worker about electric 
plants of any kind who is at all exposed to shocks, even though 
ot low voltage, should be taught the best methods to be applied 
to resuscitate a victim. 

As is well known, the treatment to revive a person rendered 


unconscious by an electric shock is similar to that used to revive’ 


those rendered unconscious from lack of air. Some suitable 
method of producing artificial respiration should be applied 
immediately and kept up until all possible doubt of death has 
been removed, always until a physician arrives to take charge. 
The effect of the current is first to stop the actions of the 
heart and lungs, and if these can be restored the victim will 
generally recover, provided no other injury has resulted. When, 
however, current has been applied for a longer time, the vital 
organs of the body may be so injured as to make death certain. 

That part of Mr. Noble’s paper which lays stress upon im- 
mediate and faithful work with the patient we heartily endorse, 
hut there is some question in regard to other portions. Results are 
given of experiments on animals with comparatively high voltage, 
from which the subject suffered no permanent injury. Current 
was drawn from a 2,300-volt supply in one case, and passed 
through the brain of a dog for one minute without any bad 
effect. 
then emphasis is laid upon the statement that it is the amount 


Other instances equally surprising are mentioned, and 


of current which passes through the body, and not the voltage, 
which causes the damage. Unfortunately, the experiments de- 
scribed in the paper are not sufficiently detailed to enable one 
to understand exactly how they were performed, and they 
leave some doubt as to whether in speaking of a pressure of 
2,300 volts the experimenters do not mean rather the voltage 
of the supply than the voltage between the two terminals when 
applied to the animal. As is well known, the resistance of the 
body varies considerably, and the resistance of the contacts is 
probably even more important. A person might easily suffer no 
damage from shock obtained from a high-voltage supply, pro- 
vided only that there was sufficient resistance in the circuit 
of which he formed a part to reduce the current which passed 
through his body to a certain value; but this would be in 
effect reducing the voltage of the shock. It is not safe to draw 
conclusions from experiments stated so incompletely, and on the 
face of them it would be unwise to spread the feeling that elec- 
tric shocks are much less dangerous than they are supposed to be. 
It is better to be on the safe side and have a wholesome dread 
of an electric shock, rather than to be rendered careless by a 
false feeling of security. We, on the one hand, have no patience 
with those who are always speaking of the “deadly wires,” but, 


on the other hand, we prefer that those who have no business 
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about an electric system should believe that it is dangerous to 
approach. 

Holding to the opinion stated above, that it is the amount of 
current which passes through the body, and not the pressure 
applied, which causes the damage, it is suggested by Mr. Noble 
that a metallic gauze jacket be worn next to the skin by those 
who are obliged to work on electric systems; or that a system of 
metallic bracelets, worn around the upper arms and connected 
by means of flexible conductors, take the place of the metallic 
jacket. While it is conceivable that such a garment might be use- 
ful in some cases, it is a question whether, in other cases, it 
would not prove a source of danger. The object of these metallic 
protectors is to shunt any current which might pass through 
the wearer’s body around the heart, and thus prevent inhibition. 
Now, suppose that contact be made by the two hands, it is a. 
question how much of the current will leave the body at one 
upper arm to pass through the metallic conductors and back 
into the other arm. It might happen that the presence of this 
low-resistance portion of the circuit would cause so much cur- 
rent to pass through the hands and arms as to paralyze them, 
rendering it impossible for the victim to let go. It is possible 
that a smaller current, applied for a longer time, would cause 
Then, 
too, should by any possible accident this metallic protector 


more damage than a heavier current for a shorter time. 


itself establish a short-circuit, it is very probable that a terrible 
burn would result which might cause death; or the protector 
itself might serve to establish one good contact with disastrous 
results. To act as a shunt around a body it should be in inti- 
mate connection with the skin, but we doubt if there are many 
working-men who would care to wear such a coat of mail next 
to their bodies. These doubts may prove to be quite unfounded, 
but the evidence so far presented has not seemed sufficient to 
warrant any great expectations. On the other hand, it is a good 
thing to have the matter discussed and the utility of any sug- 
gested safeguards carefully investigated and their value e- 
termined. 

Just one word more: in an investigation of this kind, as well 
as in all others, Ohm’s law must not be overlooked. 





ABSORPTION OF ROENTGEN RAYS. 

A large part of the energy of the investigators in physica! 
science has been devoted during recent years to the study of in- 
visible radiations. Much has been done as a result of this 
work, but we seem only to be on the threshold, despite the fact 
that some of our most cherished doctrines of science are seriously 
threatened. 

Reentgen rays were the first of the new radiations to be dis- 
covered and utilized. They are pretty thoroughly understoo 
to-day, comparatively, but they occasionally puzzle us by ex- 
hibiting unexpected properties. In one of his communications on: 
the subject, Reentgen pointed out that the rays ‘which he discov- 
ered suffer a certain amount of absorption when passed through « 
screen, but that they are absorbed much less by a second layer 
of the same material than they are by the first. The natural 


conclusion from such an observation would be that the rays are 
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of a mixed character, and that different sets of them have dif- 
ferent penetrative abilities. In other words, every substance 
placed in their path acts as a sieve, stopping certain of the 
rays and allowing others to pass through. This explanation 
now seems to be incomplete, for it does not apply to all sub- 
stances; and if doubt can be thrown upon it in one case, it may be 
questioned whether it is a true explanation in any case. Herr 
3. Walter has shown recently that after the Roentgen rays pass 
through silver and metals belonging to the same group that their 
power to penetrate another shield of the same metal is reduced 
rather than increased. This explanation would seem to indicate 
that there has been a change of some kind taking place in the 
character of the rays after passing through a screen, and that 
in the case of silver this change is very pronounced. Herr 
Walter suggests that the rays transmitted through the screen 
are, in fact, a sort of secondary radiation which is given out 
by the atoms of the screen, due to the direct radiation which falls 
upon them. “This being the case, the secondary rays should 
show properties characteristic of the screen from which they are 
given off. It is possible that there is a combination of trans- 
mission and secondary radiation, and that the apparent ex- 
ccption of the silver group of metals to the law given by Reent- 
gen will eventually prove his law. The matter is interesting not 
orly scientifically but practically, since it suggests the possibility 
of constructing screens for use in practical radiography. By 
transmitting the rays first through a substance similar to the 
skin itself, it should be practical to protect the latter from 
injury when taking deep radiographs. 





MAGNETIC AND ELECTRIC OBSERVATIONS DURING THE 
ECLIPSE. .- 


An appeal has been issued by Dr. L. A. Bauer, of the Carnegie 
Institute, for assistance in taking magnetic and electric obser- 
vations during the coming total solar eclipse. The work requires 
an enormous number of simultaneous readings, taken wherever 
the eclipse is visible. It is anticipated that cooperation will be 
given in all countries where opportunity occurs. 

This work is of much scientific importance. We now realize 
that researches into the magnetic and electric phenomena of 
ihe earth can only be carried out successfully when observations 
are made simultaneously throughout a wide area. 
vations are now made regularly at a large number of places. In 
inany places there are recording instruments which give a con- 
tinuous record of the changes which they follow. But when 
any unusual astronomical event takes place, the opportunity 
offered for studying its effect in all possible ways should be seized 
upon. It is this opportunity which Dr. Bauer wishes to make the 
most of, and it is earnestly hoped that every one who is able will 
accept the invitation to cooperate in this important work. Every 
little helps, provided only that that little be carefully done. The 
results of the observations are to be sent in to Dr. Bauer, who 
from them will compile a monograph on the subject. No doubt an 
interesting report will result, but its importance will depend 
much on the number and distribution of the points of obser- 
vation, and the care with which the records are taken. 
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ALTERNATING-CURRENT MOTORS ON LIGHTING CIRCUITS. 

As the alternating-current motors of various types were per- 
fected and studied, and their characteristics understood, their 
many excellent qualities were appreciated, but what seemed to 
be undesirable qualities were recognized and perhaps too strongly 
emphasized. Now we are finding from experience that there 
are few occasions when an alternating-current motor can not be 
produced which will do satisfactorily the work to be done. With- 
out making any comparison between alternating and direct- 
current motors, or in any way disparaging the latter, some of 
the advantages of the alternating-current motor may be alluded 
to. First of all is its ability to use alternating current. This 
is important because of the ease and economy with which alter- 
nating current may be transmitted over a wide range of dis- 
tances and introduced at the point where it is to be used at a 
safe voltage. Then again the alternating-current motors of 
the induction type may be sparxless, and they may be made so 
sturdy that it is almost impossible for them to be injured unin- 
tentionally. By a proper selection of type various characteristics 
of operation can be obtained, the induction type pure and simple 
being essentially a constant-speed type, while the newer commu- 
tating type of motor has characteristics which adapt it to ele- 
vator and crane service, work which requires frequent starting 
and a good starting torque. 

One of the factors which has worked against a wider use of 
alternating-current motors has been the fear of the supply com- 
pany that they would interfere with the lighting service; that 
if their use be encouraged, a separate supply system would be 
necessary for the power service if a satisfactory lighting serv- 
ice were to be maintained. While this may be true where large 
motors are employed or where a motor of moderate size must 
be stopped and started frequently, operating engineers are get- 
ting over their dread of this bugbear, and are allowing alter- 
nating-current motors of moderate size to be used freely. If 
the motor is small—one or two horse-power only—and runs 
steadily, it is not infrequently allowed to draw its supply directly 
from the lighting system without even carrying back a separate 
line to the transformer. For larger sizes it is generally desirable 
to give the motor a separate line from the transformer. 

For the larger motors, where a polyphase system of transmis- 
sion is employed, a polyphase motor is generally adopted, but 
this is not always the case. In one important system supplying a 
large district in an eastern state, single-phase motors up to 
twenty-five or thirty-horse-power are allowed, a separate trans- 
former of course being provided. The same system allows smail 
single-phase motors to be operated directly from the lighting 
mains. In another section covering a smaller district the sup- 
ply company has a secondary low-tension distributing system, 
and it allows single-phase motors up to three or four horse-power 
to be operated directly upon this system. 

In suburban districts, where an alternating supply only is 
available, there should be many opportunities for installing 
electric motors; and as the station loses its dread of the effect 
of these on its regulation, we may expect that their use will 
greatly increase. Why erect an unsightly windmill or le 
bothered with an ill-smelling gasoline engine when a convenient 
and safe electric motor can be put in to do the work just as well, 
if not better? 
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Tramway Line in Portugal from Cintra to Praia das Macas. 


S AN example of the development 
of electric traction in Portugal we 
may mention the tramway line 

which has lately been installed from Cin- 
tra to Praia das Macas, not far from Lis- 
bon. These two towns are situated in a 
flourishing agricultural region and the 
new traction line will prove a great ad- 
vantage in giving an outlet for the dif- 
ferent products and will no doubt aid ma- 
terially in the development of the region. 
The products can be easily shipped to Cin- 
tra and from thence by rail to the markets 
of Lisbon. 
Praia das 
towns which 


Macas and Cintra are two 
have considerable traffic, es- 
pecially during the summer season. The 
former, which lies on the coast, is a well- 
known watering-place, while the second. 
situated some eight miles from the former 
in the mountains of the same name, is 
the summer residence of the King of 
Portugal. The inhabitants of Lisbon come 
there in great during the 
period of intense heat which prevails in 


numbers 


the capital. 

The present system of tramway lines 
is one of the most recent which has been 
installed in Portugal. The electric outfit, 
dynamos, motors and other parts of the 
equipment, has been furnished by the 
Société Anonyme Westinghouse. This ma- 
terial has been constructed at its large 
works at Havre, under the direction of 
Mr. Albert Schmid. 

The generating station which supplies 
current for the tramway lines and the lo- 
cal lighting is shown in one of the en- 
gravings. It lies at a short distance out- 
side the town of Cintra. The main station 
is of masonry and steel construction, and 
is built in two parts, one for the boiler 
plant and an adjoining hall which forms 
the dynamo room. The two portions are 
separated by a brick wall, and the engines 
have been placed so as to reduce the length 
of the steam piping as much as possible, 
in order to avoid too great a drop in the 
steam pressure between the boilers and the 
engines. The dynamo room contains two 
direct-connected groups for supplying 
current to the tramway circuits and a 
third generating group for the lighting 
circuits. 

The two tramway groups will be ob- 
served in one of the engravings. They 
are alike in construction and are formed 
of Willans engines of 450 horse-power, 
direct-coupled to Westinghouse 270-kilo- 
watt tramway generators. These two gen- 


By C. L. Durand. 


erating sets produce 550-volt current for 
the overhead trolley lines. There is 
another direct-coupled group which has 
been installed to produce current for 
the public and private lighting circuits 
of the town of Cintra. This group 
consists of a Willans engine coupled to a 
Westinghouse eighty-kilowatt alternator. 


dynamo room also contains a_ booster 
group which is used for regulating the 
oltage of the feed ircul i 

voltage o e feeder circuits. The en- 
gines above mentioned are supplied with a 
Worthington surface condenser which has 
a capacity of 9,000 kilogrammes of steam. 
The switchboard, which one engraving 


5 


shows, consists of five white marble panels, 








See eee 














SwITCHBOARD, CINTRA PoweER-HousE, TRAMWAY LINE IN PORTUGAL FROM CINTRA TO PRAIA 
pas Macas. 


The exciter for this machine is mounted 
direct upon the outer end of the shaft. 
Monophase current at 2,200 volts is pro- 
duced in this case. The current for the 
lighting circuits leaves the station at high 
potential and is transformed at different 
points along the line to a working voltage 
of 105 volts. For this purpose seven trans- 
formers are used at present. 

Besides the main generating sets, the 


Two of these are used for the generators 
and two for the feeder circuits, leaving 
one panel in reserve. The dynamo room 
also contains an eight-ton crane. 

The boiler room is now supplied wit: 
two Belleville boilers having 150 squar« 
metres heating surface each. These boilers 
are registered at seventeen kilogrammes 
pressure per square centimetre. A brick 
chimney thirty-five metres completes the 
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ouclit. The capacity of steam production 
for each boiler is 3,000 kilogrammes of 
st-am per hour. The supply of water 
wich is needed for the Cintra plant is 
ol..ined under the best conditions, seeing 
thit the station is situated near the river 
kr» own as Rio de Collares. Near the sta- 
tion is a water reservoir which contains 
‘59 eubie metres, for the boiler supply, 
an the water is taken to the boilers by 
a set of Worthington pumps. The differ- 
en! annexes of the station include a coal 
storehouse, repair shops, storeroom and a 
lige car shed. 
\t present the rolling stock which is 
i: operation on the Cintra line includes 
two different types of car. One of these 
; an open car which is represented in the 
raving. A closed car of about the 
me size is also used on the lines, and be- 
les these two types there are several cars 
hich are used exclusively for freight and 


CrintRA, PORTUGAL. 
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baggage. ‘Trailers are used on the line 
with all these different cars. Each of the 
motor cars is equipped with two twenty- 
horse-power Westinghouse motors of the 
standard traction type with a new type 
of controller. The latter are designed so 
as to give the necessary speed regulation 
and at the same time operate the West- 
inghouse electromagnetic brake which is 
applied on the cars. These two operations 
are carried out by a single controller 
handle. 

As to the new electromagnetic brake 
which is used here, it is a combination of 
a high power brake upon the rails and a 
brake upon the wheels of the car, and 
gives a more effective action than the ordi- 
nary type. The new brake consists of three 
essential parts. First, two brake shoes 
which are applied upon the rail surface 

















GrouPp OF 270-K1LowaTr GENERATORS FOR TRAMWAY LINE IN PORTUGAL FROM CINTRA 
TO PRAIA Das Macas. 














TYPE OF Car Usep ON THE TRAMWAY LINE IN PoRTUGAL FROM CINTRA TO PRAIA DAS MACAS. 





by magnetic attraction at the moment of 
braking. Each shoe has the form of a 
powerful electromagnet which is excited 
by current produced by the motors when 
working as generators. Second, a set of 
brake shoes of the ordinary type which 
are applied on the wheel. These brakes 
have been designed so as to give the maxi- 
mum power and efficiency. Third, a set 
of levers and cranks, which transform 
the effort produced by the application of 
the shoes or plates upon the rail into a 
lateral pressure upon the wheels of the 
car. On applying the brake, the mag- 
nets are excited by current which is fur- 
nished by the motors working as genera- 
tors and the brake shoes are attracted 
upon the rails of the track with great 
power. This action gives rise to three 
distinct phenomena. First, the car is 
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slowed up on account of the friction of the 
magnetic brake upon the rails. Second, 
the wheels of the car are well braked, 
seeing that the pressure of the magnetic 
rail-brake is partly transmitted to the 
wheel brakes by means of the special 
mechanism. ‘Third, an effective braking 
action upon the axles of the car by means 
of the motors, which are now made to 
work as generators and thus tend to slow 
up the car in the usual way. It is to 
be remarked that the pressure of the brake 
shoes upon the wheel which . is brought 
about by the adherence of the magnetic 
shoe upon the rail is somewhat analogous 
to the pressure which is obtained by the 
air-brake, but the new electromagnetic 
brake has one decided advantage over the 
air-brake, in that the pressure of the shoe 
upon the wheel is automatically regulated 
by the condition of the rail surface, and 
the latter thus determines the effect which 
is produced by the brake shoe. This is 
one of the greatest advantages of the new 
brake, as it allows of securing the best 
possible braking effect according to the 
condition of the rail, while at the same 
time it never blocks the wheels of the car. 

The track which lies between Cintra 
and Praia das Macas is laid over the 
whole length with rails of the Vignole 
pattern in sections ten metres long, weigh- 
ing twenty kilogrammes per metre. In- 
side the towns the company has adopted 
a grooved rail eight metres long, weigh- 
ing forty-two kilogrammes per metre. The 
track is standard narrow gauge (one 
metre) and the ties are laid one metre 
apart. A rail return is used on these lines. 
There are seven fixed stations or stops be- 
tween the two towns, while inside the 
town of Cintra the car can be stopped at 
will. 
other traffic a rather high speed can be 
used and the cars are run at twenty-five 
or thirty miles an hour without any diffi- 
culty. 








A Regenerative Control System for 
Electric Cars. 

An exhibit was given recently of the 
Johnson - Lundell - Lang regenerative, 
double, series-parallel, automatic brake 
control system for electric cars at the 
works of the company in England. In 
this system there are but two motors, but 
each motor has a double winding, and 
they are so arranged that by varying the 
grouping of armatures and field windings 
a variable speed may be obtained, or the 
motors may be used as generators for brak- 
ing, thus returning power to the line. It 
is said that this system enables the saving 
of fifteen per cent in the running of 


As most of the track is free from ~ 
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motors, besides a recovery of twenty-five 
per cent in braking. In order to hold the 
cars on a grade or to bring them to a dead 
stop, there is an automatic band brake 
which is held free by a solenoid whenever 
the current is flowing in the motors, but 
which is automatically applied when there 
is ho flow of current. 


—_——-> 
Comparison of Electric Fields. 
At a meeting of the Physical Society, 

of London, held on June 30, a paper on 
“The Comparison of Electric Fields by 
Means of an Oscillating Electric Needle,” 
was read by Mr. D. Owen. This paper de- 
scribes. experiments which show how an 
“electric needle” may be used to measure 
electric fields in a manner similar to that 
in which a magnetic field is measured by 
an oscillating magnetic needle. The 
needles used were cylindrical in form, of 
aluminium or of brass, and were sus- 
pended by quartz fibres three inches or 
four inches in length. The couple on the 
needle when disturbed from the direction 
of the field is proportional to the square 
of the field strength. For small displace- 
ments the needle vibrates isochronously, 
the frequency being proportional to the 
electric force. It may be used in alter- 
nating as well as in steady fields, and may 
be applied to illustrate many of the laws 
of electrostatics. The disturbing effect 
of the needle upon the field is considered ; 
in particular its effect when placed in a 
uniform field. It is shown by experi- 
ments that the disturbing effect falls off 
rapidly with the distance from the needle, 
and is inappreciable (in the case of a 
needle one and one-half centimetres long) 
at a distance of twice the length of the 
needle. With regard to the effect of the 
dimensions of the needle upon the fre- 
quency (for given field), while the re- 
storing couple decreases rapidly with de- 
crease of size, yet the moment of inertia 
decreases more rapidly, so that the smaller 
the needle the greater the frequency and 
also the smaller the disturbing effect. The 
shielding effect of some dielectric materials 
was examined in the following way: a 
needle was suspended centrally in the uni- 
form field between a pair of parallei 
plates. A thin-walled cylinder of the 
dielectric was placed around the needle, 
and the shielding action denoted by a 
fall in frequency of the needle. Glass and 
mica were found to effect perfect shield- 
ing. Ordinary paper shields; but when 
thoroughly dried by heat the electric field 
is transmitted undiminished only to fall 
off to zero after a minute or two’s exposure 
to the air. Dry paper soaked in melted 
paraffin wax transmits the field perfectly 
and for an indefinite time. The paper 
concludes by pointing out that an electric 
needle suspended between a pair of 
parallel plates forms a simple means of 
measuring high voltages, since the fre- 
quency of vibration is simply proportional 
to the voltage between the plates. 
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The Copper Deposits of Missouri. 

The United States Geological Survey 
has in press a report by Messrs. H. Fos. 
ter Bain and E. O. Ulrich on the cop- 
per depos:ts of Missouri. Copper is now 
mined and smelted near Sullivan, Mo.. 
and copper deposits at other points in the 
state are attracting attention. The pres- 
ent paper, which is based on field work 
done in 1904 by the authors, is a brief 
account of those deposits which have go 
far been mined, with such suggestions as 
seem warranted regarding further pros- 
pecting. 

Attempts to mine sulphide and car- 
bonate copper ore have been made in Mis- 
souri since 1837, and at different times 
copper furnaces have been operated in 
Shannon, Ste. Genevieve, and Crawford 
counties, while a matte which carries also 
nickel and cobalt has been steadily pro- 
duced at Mine La Motte. No figures are 
available to show exactly the amount of 
copper so far mined. 

Copper-bearing pyrite is widely dis- 
tributed in Missouri, as it is in many 
other states. ‘These occurrences are, how- 
ever, of no economic importance. 

With the exception of one or two sporad- 
ic occurrences of merely mineralogic in- 
terest, copper is found only in the south- 
ern part of Missouri, within the region 
broadly known as the Ozark uplift. This 
is an elliptical, warped plateau which has 
a major northeast-southwest axis about 
300 miles long and reaches its topographic 
culmination at Cedar Gap, somewhat west 
of the copper-bearing territory. In thix 
region of important and varied mineral 
wealth, iron, lead, zine, barite, and 
manganese, as well as copper, are mined. 
Despite the fact that it includes some 
of the earliest American settlements, con- 
siderable areas within it are very sparsely 
settled, are undeveloped, and, in coni- 
parison with the surrounding territory. 
inaccessible. It is not surprising, there- 
fore, that many promising mineral pros- 
pects in this region have been inade- 
quately investigated. 

The ores show a preference for certain 
stratigraphic horizons, and, being bedded, 
may be prospected with ease and economy. 
The common association of sulphides with 
specular iron of the sandstone region 
points to the advisability of the investi- 
gation of the old iron pits. While no large 
copper deposits will probably be found, 
the low cost of flux, fuel, and labor makes 
it possible to work some, at least, of the 
deposits with profit. This report, which 
is listed as Bulletin No. 267, is among 
the Survey’s free publications. 
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The Illumination of the Subway Stations. 


ROBABLY no recent public work 
» has attracted more general atten- 
tion than the New York subway, 

and it would seem that every possible 


could have any interest for the general 
publie must have received its due amount 
o! publicity; but, after a year’s operation, 
it is found that there are still some minor 
é-fects in construction and operation that 
{ nish topics for public discussion. The 
- jects of ventilation and lighting are 
<j burning questions. In considering 
vay complaints on the part of the public, 
wever, it must be borne in mind that 
‘ce New York citizen has waited many 
cars for the materialization of his dreams 
rapid transit, and with his general 
iowledge of electrical and scientific prog- 
-s is bound to be satisfied with noth- 
ing short of practical perfection. On the 
her hand, there is no gainsaying the 
‘act that, both as to the illumination of 
‘ie ears and stations, there is ground 
for just criticism. To be sure, the il- 
‘umination in both cases is vastly su- 
perior to what would have been considered 
-utisfactory a few years ago; but the peo- 
ple at the present time are so fully edu- 
cated up to the possibilities of electric 
ighting, that it is useless to expect them 
» be satisfied with anything short of the 
st obtainable, especially in view of the 
‘nown fact that the operation of the sub- 
way is highly profitable; and that the il- 
mination of the cars and stations is not 
‘le best obtainable is as readily admitted 
'y those to whose care the operation of the 
ubway has been entrusted as to its pa- 
irons; and it is only fair to state that 
those responsible for its operation are 
arnestly desirous of making any and all 
improvements in this line that are practi- 
cable. Criticism of the illumination of 
the stations is more justifiable than of the 
illumination of the cars, for the reason 
that the problem is a very much simpler 
one. The current used in lighting the sta- 
tions is supplied by an independent set 
of generators, so that there is no fluctua- 
tion produced by the operation of the 
power used in the motors, and the lights 
and accessories are not subject to the vi- 
bration and jar of those in the cars; in 
other words, it is a simple problem of 
lighting a number of rooms from a cur- 
rent generated in a central station. The 
unsatisfactory results: obtained are the 
more remarkable from the fact that the 
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illumination of the stations was a matter 
upon which a considerable amount of en- 
gineering consideration was given before 
the installation was made. There are 
practically but two sources of light to be 
considered in the problem, viz., the in- 
candescent electric lamp, and the Nernst 
lamp. Of these two, the incandescent 
lamp was very properly selected; it is 
quite possible, with the best modern types 
of incandescent lamps and accessories, to 
obtain at least equally good illumination 
for a given expenditure of current, while 
retaining the edvantage of its far greater 
simplicity and reliability. 

One peculiarity of the problem was the 
very low ceilings in the majority of the 
stations, which rendered it necessary to 
keep overhead fixtures, accessories, etc.. 





Fig. 1.—ExTERIOR SURFACE OF REFLECTOR. 


from projecting below the general line 
of the ceiling, if possible. In these cases 
the expedient was resorted to of sinking 
a cove or basin into the ceiling, in which 
the lamp was placed, and depending upon 
a reflector placed in this cove to utilize 
the light radiated in the upper hemi- 
sphere. The original intention was to use 
white enameled iron for these reflectors, 
but white coated prismatic glass reflectors 
were finally chosen instead. In the sta- 
tions where the ceilings are higher, single- 
light brackets are attached to the support- 
ing columns, the brackets being fitted 
with a device intended to supplant the 
Meridian lamp. The device consists of a 
prismatic glass reflector, fitted with a 
blown glass cup, frosted on the inside, cov- 
ering the lamp. The idea of this com- 
bination was to make possible the use of 
the ordinary commercial thirty-two-can- 
dle-power lamp in place of the more expen- 
sive five-inch Meridian lamp. 

The use of prismatic glass reflectors in 


the two different methods described has 
brought out some of the queer vagaries 
that seem to be inseparable from the 
theory and practice of artificial lighting. 
These are set forth at length in an article 
on the lighting of the subway which ap- 
peared in a recent number of a technical 
journal. In this article we are seriously in- 
formed of the astounding fact, that the ef- 
ficiency of a prism reflector may be in- 
creased some twenty per cent by painting 
or enameling it white on the prism sur- 
face. By this expedient, we are informed, 
it is possible to obtain the reflecting 
power of both prism glass and white sur- 
faces. 

The attempt to increase the efficiency 
of a prism glass reflector by painting it 
would pass as an ordinary blunder, due to 
lack of knowledge of the laws of optics 
by which prism glass acts, had it been 
made by the ordinary electrician or 
mechanic; but the most remarkable fea- 
ture of the present case is, that this 
proposition, which has been put into 
actual practice, comes from an engineer 
whose work in the past has justly earned 
for him an international reputation. That 
such a “bull,” therefore, should have been 
made by such an engineer, can be ascribed 
only to one of those peculiar lapses of 
judgment which the best of scientists 
sometimes fall into. 

Since prismatic reflectors are now in 
very general use, it may be worth while 
to explain briefly the theory upon which 
the reflective power of prisms depends. 
The prismatic reflector makes use of a 
phenomenon in optics known as “totai 
reflection.” It is called “total” reflec- 
tion because it is the only case in which 
reflection takes place without absorption. 
Reflection of this kind occurs only at the 
surface of a rare medium, commonly air, 
in contact with a substance of greater 
density, such as glass or water. In order 
to utilize this principle in a reflector, the 
glass on the exterior surface is formed 
into right-angle prisms, as shown in 
cross-section in Fig. 1. The light from 
the source placed within, striking the in- 
ner surface of the glass in a practically 
perpendicular direction, passes through 
without refraction to the outer surface. At 
this point, meeting the surface of the air, 
it is reflected backward into the glass, its 
direction following the general law of 
reflection, as shown in Fig. 2, in which 
AB represents a ray of light from the 
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source and m n, the surface of the glass. 
The ray is then reflected at B, to the 
point C on the surface m o. At this 
point it is again reflected in the direction 
CD, in a direction parallel with its origi- 
nal course. Now, the fact that the ray 
is reflected at B and C is due entirely to 
the difference in density, or, more strictly 
speaking, the difference in the index of 
refraction of the glass and the air. Let the 
surface of glass be covered with any trans- 
parent medium of approximately the same 
density, or index of refraction, and no 
reflection will take place; as can be readily 
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Fic. 2.—GENERAL Law oF REFLECTION 


demonstrated by immersing a prism re- 
flector in water. This fact is taken ad- 
vantage of in the construction of com- 
pound lenses, in which, in order to avoid 
the reflection of light at the surfaces of 
the two lenses, a layer of fir balsam is 
placed between the glass, which, making 
optical contact with the two surfaces, ce- 
ments them together, so that the light 
passes through as in a single piece of 
glass. If, therefore, any liquid is brought 
in contact with the surfaces of the prisms, 
the reflection of the light, in accordance 
with this principle, is at once entirely pre- 
vented. By applying any substance in the 
form of powder, mixed with liquid, re- 
flection on the principle explained ceases, 
and whatever reflection takes place results 
from the diffused reflection from the sub- 
stance mixed with the liquid. 

That there is no special dispensation 
whereby the laws of optics are suspended 
in the case of the prismatic reflector, is 
demonstrated by the simple experiment of 
painting such a reflector on either side, 
and determining the curve of intensity of 
the light reflected. The results of such 


an experiment are given in Fig. 3, in 
which curve No. 1 shows the distribu- 
tion of a prismatic reflector enameled 
white on the outside, and curve No. 2 
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the same reflector coated with white paint 
on the inside. If a reflector is to be 
painted or enameled at all, it is clear from 
these results that the paint should be put 
on the inside; as in this case the absorp- 
tion of the light in passing in and out of 
the glass is avoided. 

A white enameled prismatic reflector 
has the same sort of reflecting surface 
as opal glass, 7. e., white particles im- 
bedded in a solid transparent medium; 
and, as would be expected, give practically 
the same distribution, as shown by the 
curves in Fig. 4, in which curve No. 1 
shows the distribution of the enameled, 
and No. 2, of the opal glass reflector, of 
similar size and shape. 

In setting forth the alleged advantages 
of the painting of reflectors, the writer of 
the article mentioned states that they 
give a broader distribution, 7. e., a greater 
intensity at wider angles from the ver- 
tical, than the unpainted reflector. This 








Fic. 3.—Licut DisTRIBUTION WITH PAINTED 
PRISMATIC REFLECTORS. 
is a half truth, and such truths are some- 
times more misleading than absolute un- 
truths. The half of the truth is in the 
fact that a reflector which tends to con- 
centrate the light into a more or less 
nearly parallel beam will naturally send 
out more of the light sidewise when 
painted white, as it then becomes a diffuse 
reflector, and all diffuse reflectors give ap- 
proximately the same distribution. Where 
the statement ceases to be true is in the 
statement that “if it is impossible to se- 
cure a wide-angled distribution by means 
of prismatic reflectors alone.” A pris- 
matic reflector acts in the same manner 
as if its surface were a speculum or mir- 
ror; consequently the distribution of the 
reflected light can be varied at will by 
properly shaping the general contour of 
the reflecting surface. Thus, if the sur- 
face be of parabolic shape, with the light 
source more or less nearly at the focus, 
the reflected light will be strongly con- 
centrated into the vertical direction; that 
is, will become a more or less nearly paral- 
lel beam, as in the case of a searchlight. 
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By changing the contour, however, it js 
possible to produce the maximum inten- 
sity at any desired angle between the hori- 
zontal and the vertical. In brief: with 
a diffuse reflecting surface only a very 
limited variation in the distribution can 
be obtained, while with specular reflect- 
ing surfaces practically any desired dis- 
tribution is possible. 

To return now to the discussion of the 
original problem: that the subway  sta- 
tions are insufficiently illuminated is an 
undeniable fact. In entering a station 
from the bright daylight of the street th: 
contrast is so great as to give one the ides 
of entering a dimly lighted cellar; and by 
night there is a general appearance o/ 
gloom, especially in contrast with the 
comparatively brilliantly lighted cars. Thi. 
defective illumination is due to two 
causes: first, insufficient total quantity of 
light provided; and second, inefficien! 
means of utilizing the light that is pro- 
duced. The former defect is readily cor 
rected by substituting lamps of higher 
candle-power than those now in use; bu! 
as this would entail additional expense, 
the remedy of seeking a more efficient 
utilization of the light now produce: 
should be first considered. Three metho«- 








Fie. 4.—Liaut DistRIBUTION WITH ENAMELED 
AND OPAL REFLECTORS. 
are now made use of for distributing and 
diffusing the light: first, plain glass 
globes and sand-blasted on the inside ; sec- 
ond, a small prismatic reflector with 
ground glass cup placed within so as to 
cover the end of the lamp; third, a white 
enameled prismatic reflector with a sim- 
ilar ground glass cup covering the lamp. 
To diffuse the light of an incandescent 
electric lamp is generally a material bene- 
fit to the resulting illumination, but in 
the present case there is less demand for 
such diffusion than in almost any 
other case of interior lighting, for 
the reason that, with the exception of the 
employés, the stations are only occupied 
for a few minutes at any one time by the 
same persons; and it is furthermore not 
necessary to provide illumination for read- 
ing or other careful eye work. We may 
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remark while on this subject that in the 
cars, where reading is the general practice, 
and where the occupants may remain for 
‘three-fourths of an hour, the lamps are 
left bare without any attempt whatever at 
diffusion. As between cars and stations, 
therefore, the requirements in this regard 
have been exactly reversed. 

The practical guide for the illumina- 
tion in the stations is the intensity of light 
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nthe platforms. Light on the ceilings is 
{ little consequence. In determining the 
elative efficiencies of different methods of 
ilumination, therefore, the light on a 
iorizontal plane represented by the plat- 
forms may be taken as the test. The 
‘ight-sources are placed at the distance of 
practically fifteen feet apart, and nine feet 
above the floor. A ray of light emitted from 
me source and falling directly below the 
adjacent souree makes an engle of practi- 
cally sixty degrees with the vertical; and 
t is only the light falling within this an- 
‘le that is of practical use in illumination. 
in Fig. 5 are given the curves of distribu- 
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as employed in the subway. In Fig. 6 
are given the Rouseau curves showing the 
comparative total quantities of light 
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before stated the light emitted within an 
angle of sixty degrees is the important 
thing to be considered, and it is worthy 
of remark here, in view of the superiority 
claimed for the white enameled prismatic 
reflector, namely, its wider angle of dis- 
tribution, that the plain prismatic reflec- 
tor of the same diameter, shown in curve 
D, gives sixty-six per cent more light 
within an angie of sixty degrees from the 
vertical than the enameled prismatic re- 
flector. 

Fig. 7 shows the curves representing 
the illumination on the horizontal plane 
of the platforms in a line between the 
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Fig. 7.—ILLUMINATION OF PLATFORMS. 


tion of three devices now in use and of 
two others which are suggested as improve- 
ments. Curve A is the small prismatic 
reflector with ground glass cup; B_ the 
plain ground glass globe; C a white enam- 
eled prismatic reflector with the ground 
glass cup; D pagoda prismatic reflector, 
and E pagoda reflector with fifty-candle- 
>. all of these except KE, a 


thirty-two-candle-power lamp was used, 


power lamp. 


bases of the vertical rays from two ad- 
jacent lamps. ‘These curves bring out 
several interesting points. Beginning at 
the lower point B, which is that of the 
ground glass globe, the device most gen- 
erally used, the illumination is nowhere 
up to 3/10 foot-candle intensity, and the 
illumination from the small prismatic re- 
flector and ground glass cup exceeds 6/10 
foot-candle only within a very small space 
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directly underneath, and falls to 3/10 be- 
tween the lamps. With a pagoda reflec- 
tor, curve B, the maximum intensity is 
over 1.3 foot-eandles, and the minimum 
intensity slightly less than 7/10. With 
a fifty-candle-power lamp and prismatic 
reflector shown by curve E, a minimum 
of over 9/10 and a maximum of over 
1.2 would be obtained. With a pagoda 
reflector and clear lamp more than twice 
the illumination on the platforms would 
be obtained as is given by the present 
methods, and the improvements thus 
made would give a fairly satisfactory il- 
lumination. 

Thus, as was pointed out before in the 
case of car lighting, the faults of the pres- 
ent system could be largely if not entirely 
overcome by the selection and use of the 
proper accessories without increasing or 
changing the present light-sources. 

——a2> 
An Acetylene Blowpipe. 

An acetylene blowpipe is described in 
the Mechanical Engineer, London, due to 
one Fouché. This tool consists simply of a 
flame of acetylene gas blown in the usual 
way with a blowpipe, but with oxygen gas, 
so that the resulting temperature is enor- 





mous because the flame contains no inert 
diluent nitrogen. Such a tool should be of 
very great service in the workshop, and also 
in the field. By its aid a broken locomotive 
frame be 
useful at sea for repair work, and in many 
ways it will prove of service. The appa- 
ratus is simple and consists of a supply 
of the two gases, a suitable water seal, 
A rod of pure iron 
serves as a soldering-stick or making-up 
supply. It is said that some of the carbon 
from the flame combines with this pure 
iron and converts it into mild steel. The 
superiority of the acetylene-oxygen flame 
over the oxyhydrogen flame lies in the fact 
that for each cubic metre of oxygen there 
are theoretically required two cubic metres 
of hydrogen, but the flame produced is so 
oxidizing that practically it is necessary 
to employ a double quantity of hydrogen. 
Theoretically, two and one-half volumes 


of oxygen are required for each volume 
of acetylene, but in practice only 1.7 
volumes of oxygen are used. The flame 
of acetylene is much less diffused, and the 
heat is therefore better applied, and less 
is wasted in heating up surrounding metal 
needlessly. Thus, for the two mixtures, 
the heat per cubic metre will be: for 
acetvlene 5,238, for hydrogen 2,473 
calories. These and other considerations 
are said to account for the fact that ten 
times as much hydrogen as acetylene is 
required for a given piece of work, or one 
and a half times as much oxygen. 


could welded. It should be 


and the blowpipe. 
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RECENT ADVANCES IN THE ELECTRO- 
METALLURGY OF IRON AND 
STEEL.? 


BY R. S. HUTTON. 


iNTRODUCTION. 

The belief is still far too prevalent 
among those responsible for the intro- 
duction of new industries in Great Britain 
that because of our very limited endow- 
ment of water power, electrochemical un- 
dertakings are altogether unpromising. 

This matter deserves much closer at- 
tention than it has yet received. Above 
all it should be remembered that the cost 
of power is frequently but a small frac- 
tion of the total cost of production. The 
accompanying table, while only a rough 
approximation, will at least serve to point 
out the very wide differences which exist 
in the power expenditure and value of dif- 
ferent electrochemical products. 











Yield per Horse- Approxi- 
Product. Power-Year in | mate Value 
Tons. per Ton. 
Copper (refining).. .| 15 to 24 £68 
Caustic soda....... '1.4to2.4(75p.c.)} 10 NaOH 
lalso 3 to 5 bleach 
Potassium chlorate.| 0.5 to 0.8 32 
Calcium carbide....| 1.2 to 2.0 13 
Ferrochromium, 70) 
per cent Cr...... 0.8 — 
Aluminum.........; 0.25 130 
' 











We have next to consider what data 
can be brought forward as to the actual 
cost of power generation in this country. 

Many of our leading electrical engi- 
neers have published minute data as to 
the cost of power generation, but only 
for electric lighting, traction and motor 
purposes. ‘These cases, however, are so 
entirely different in character from those 
we are concerned with that no definite 
conclusions can be drawn from this evi- 
dence. The average station is 
fortunate to get a fifteen per cent load- 
factor and overjoyed with thirty per cent. 
whereas in nearly all electrochemical 
works the manufacture is continued night 
and day throughout the year, and the 
load-factor may be taken as 100 per cent. 

If one may judge from the evidence of 
those few who have had actual experience 
in electrochemical industries using steam 
power, a figure of $30 to $40 for the 
horse-power-year is quite attainable under 
such conditions. With producer gas this 
may probably already be brought down to 
$20 in this country. 

For the sake of comparison, it may be 
pointed out that although in some places 
in the Alps and Norway a figure as low as 
$4.75 per horse-power-year has been at- 


power 





1 Paper read at a meeting of the Manchester, Eng- 
land, section of the Society of Chemical Industry. 
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tained, water power is very seldom to be 
obtained so cheaply. At Niagara, the price 
of supply to large consumers varies from 
$17.75 to $20.75 and at Rheinfelden 
reaches $30 the horse-power-year. 

So far as blast-furnace gas is con- 
cerned, no very sure data are available for 
similar industries. The supply of cheap 
gas power is likely to prove so beneficial 
to our own country in the application of 
the industries we are about to consider 
that it is earnestly to be hoped that those 
who are concerned in the construction of 
large gas engines will be led to take an 
interest in these developments. With their 
cooperation, the number of remunera- 
tive electrochemical industries may be 
very largely increaséd in this country. 

ELECTROTHERMIC REDUCTION OF 
IRON ORES. 

The application of the electric furnace 
to the metallurgy of iron, with the ex- 
ception of some few small scale experi- 
ments which are more of historical than 
technical interest, may be said to be 
largely founded on the experience gained 
in the manufacture of calcium carbide. 
Carbide furnaces have been and are being 
largely used for the production of rich 
ferroalloys such as ferrochromium and 
ferrosilicon, and in this way electro- 
metallurgy has already been of consid- 
erable service to the steel industry. 

As the production of calcium carbide 
became less and less remunerative, and as 
the demands of the market for these ferro- 
allovs became satisfied, definite attempts 
were made to tackle the problem of the di- 
rect reduction of iron ores. 

It might seem to be rather a hopeless 
task which the electrometallurgist has 
thus set himself; for direct competition 
with the blast furnace is obviously out of 
the question so far as our own and 
probably all other present iron-producing 
countries are concerned. 
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On the other hand, there are certain 
advantages which can be gained by elec- 
tric heating, and although the electric re- 
duction of iron ores is at the moment un- 
remunerative, we may expect to hear more 
of it in the future, when the general de- 
velopment of electric furnace construction 
is more advanced. 

Every ton of pig iron produced in the 
blast furnace requires very nearly one ton 
of coke for its production. Of this 
amount, only one-third is necessary for 
the chemical reduction of the ore, the 
balance being employed in producing and 
maintaining the requisite temperature. 
This two-thirds of the fuel supply can be 
replaced by electric heating. 

To take the very simplest case—foi 
the reduction of pure oxide of iron. 

Theoretically — 


1,429 kilos. Fe,O,. | For production of 1,000 kilos. 


399 kilos. carbon § iron. 





Calories 
For reduction of Fe, O,..... 0.260. 1,780,000) 
For heating and fusing iron maximum 480,000) 

2,210,000 
By oxidation of 322 kilos. C toCO...... 778,000) 


By oxidation of 322 kilos. C to CO,...(2 603,000 
Leaving to besupplied by electric power 1,482,00") 
=1,657 kilowatt-hours=2,220 horse-power-hours 
=0.253 horse-power-year per metric ton of pix 
iron, 


In actual practice, so far, only the sini- 
ple case of reducing the ore and allow- 
ing the carbon monoxide to pass away un- 
used has been tried, and with this proces: 
the following results have been obtained. 
Various methods have, however, been pro- 
posed by Héroult, Harmet and others fo: 
utilizing the total heat of combustion 0! 
carbon. Under these conditions, it should 
be possible to reduce iron ore with a muc!i 
smaller power expenditure. The perfecting 
of methods along these lines is a matter for 
the future. 

Recently, thanks to the foresight of th: 
Canadian government, a commission wa« 
sent to Europe to investigate the electrica! 
methods of producing iron and steel, an 


POWER EXPENDITURE PER 1,000 KILOS. PRODUCT. 











Mean Power! kilowatt- |Horse-Power- 
ender Hours. - 5 ty ‘ 
(1) Keller (Canadian commission) - | 
A. Grey pig (4.2 per cent C, 2 per cent PPI) ere lezavetersi cies 613 | $420 0.522 
B. White pig (8 per cent C, 0.7 per cent Si)............... 226 | 1620 0.25 
(2) SbassaNO AOIIRON IEE) os oss coc cice ees oieronweie yr siesuce 80 | 8155 0.48 
(8) Héroult (Canadian commission)... ...........600..06.0000006 182 | 8380 0.517 
(4) Morrison....... Ee een eee 270 | 2238 0.34 
For comparison with these figures : | 
(5) 70 per cent ferrochromium Wilson Al. Co. (Haber).... .- 300? 7950 1.21 
(6) 30 per cent ferrosilicon Wilson Al. Co. (Haber)............. 300? | 5930 0.91 








In connection with this table the following remarks 


may be made. In experiment (1) A, nearly ten tons of 


prey pig iron were manufactured vem | a fifty-five hours’ run, some twenty-eight taps being taken from the 
co! 


furnace. 15,948 kilos. of ore were charg mtaining 54.1 
In (1) B, about 634 tons of 
only a ver 


ton of product in t 


small  eagreng of the‘impurities in the ore was reduced. 
e two experimental runs was 370 kilos. 


per cent Fe. 


ig were produced in forty-eight hours, but the energy consumption being kept low. 


The average amount of coke used per metric 


In (3): this was a very smali scale experiment, less than one ton of metal being obtained in sixteen hours; the 


ore was moreover of 
expenditure was not higher. 


— grade, containing about 35.5 per cent iron. 


It is, therefore, surprising that the power 


For (5) and (6) it must be remembered that both chromium and silicon oxides require a very much higher 
power consumption for their reduction. One kilo. silicon from SiO, requires 6,414 calories as compared with 1,708 


calories for one kilo. iron from Fe,O3. 
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its report gives us valuable independent 
evidence of the power expenditure in the 
various processes which it studied. 

The actual results in practice are given 
in the table on page 306. 

Mr. F. W. Harbord, the metallurgist 
attached to the Canadian commission, 
ably summarizes the present economical 
position of the electric reduction of iron 
“Pig iron can be produced on a 
commercial scale to compete with the 
blast furnace, only when electric energy 

very cheap and fuel very dear. On 
the basis taken in this report, with elec- 
‘rical energy at $10 per horse-power-year, 
2nd coke at $7 per ton, the cost of produc- 
‘ion is approximately the same as the cost 

producing pig iron in a modern blast 


res, 


“urmace.” 
Thus even if electric reduction can be 
successfully exploited in such countries as 
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mercial scale and by those who have had 
a very wide experience in electric furnace 
work. So that what we have chiefly to 
consider are data obtained in working over 
fairly long periods, confirmed in most 
cases by actual test runs undertaken by 
the Canadian commissioners or other in- 
dependent witnesses. 

The most important consideration is 
the power expenditure and this is briefly 
summarized in the annexed table. 

It is, however, almost equally important 
to consider what is the quality of the 
steel manufactured, as also what are the 
nature of the raw materials required for 
its production. 

In the first place there seems to be good 
evidence to show that steel, equal in 
quality to the Lest Sheffield crucible steels, 
can be produced in the electric furnace. 
This can be accomplished either in such 
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operation of melting and refining the raw 
material has been effected by electric heat- 
ing. In our own country where coal is 
cheap it is almost certain that much of 
this heating could be more economically 
carried out by the combustion of fuel. In 
the case where molten iron or low-grade 
steel can be run into the electric furnace, 
it will be seen that the power expenditure 
required for refining it and bringing up 
its quality to that of a crucible steel is 
indeed very low. Alone such lines as 
these, the electric furnace may be expected 
to find still wider applications than to the 
manufacture of high-grade crucible steel. 

Space does not permit of a detailed de- 
scription of even the important 
furnaces which are being used for steel 
manufacture. 
however, serve to point out some of the 
recent progress which has been inade, and 


more 


The following notes will, 


Power Expenditure per 
1000 Kilos. Product. 


Power on 
Process. Authority. ee Materials Used Yield (per Pay) Approx. 
Approx. Kilowatt- llorse-Power- 
t ‘ our. Year 
| 
Kjellin | Canadiin Comm. 170 cold pig + scrap 4 tons (high carbon) 832 0.13 
Kjellin | Canadian Comm. 170 cold pig + scrap 4 tons (low carbon) 1040 0.16 
Kjellin | Engelhardt 170 cold pig + scrap 5 tons 786 0.12 
Kjellin | Engelhardt 170 1/3 molten pig + 5 tons 650 0.10 
2/3 cold scrap 
1Kjellin Engelhardt 736 cold pig + scrap 30 tons 590 0.09 
1K jellin Engelhardt 736 molten pig + cold scrap 36 tons 490 0.075 
Iléroult | Canadian Comm.  210—350 miscellaneous scrap + 1283 kilos soft steel in 44 hours 1100 0.17 
ore + lime 
Héroult | Canadian Comm. 215—342 miscellaneous scrap + 2341 kilos. soft steel in 54 hours 718 0.11 
ore + lime 
Héroult | Canadian Comm. 215—342 miscellaneous scrap + 2341 kilos. high C. steelin 8 hours 1100 OT 
ore + lime 
1Héroult Combes 215—342 molten over-blown 2500 kilos. low C. steel in 1 hour 120 0.018 
Bessemer steel 
1Stassano Harbord ? cold pigand scrap —_...... ee 0.186 
Keller Canadian Comm 177 cold pig and scrap 1650 kilos. in 6 hours 804 0.125 











1 Not actual test runs. 


Chile or Canada, where water power is 
abundant and fuel expensive, there is no 
mmediate prospect for it in our own 
country. 

ELECTRIC STEEL PRODUCTION. 

In considering this subject it is nec- 
essary to judge the electric furnace 
methods entirely on their own merits and 
not according to whether they approach 
more or less uearly to the usual metal- 
lurgical process they are proposing to dis- 
place. The whole modus operandi of an 
electric furnace is so different from that 
of a fuel-heated furnace that its advan- 
tages are seldom apparent if judged by 
a direct comparison of the two methods. 
It is rather from the product which re- 
sults in the two cases and from the costs 
of production that conclusions should be 
drawn. During the last two or three years 
much has been accomplished. Experi- 
ments have been carried out on a com- 


a furnace as that of Kjellin which, in its 
present form, is used almost entirely for 
melting up carefully chosen raw mate- 
rials, and does not rely on any consid- 
erable refining of the material.. On the 
other hand with the Héroult furnace such 
a product can be obtained starting with 
almost any grade of raw material; this 
process relying essentially on its capability 
of rapidly and completely refining pig 
iron or ordinary scrap steel. The economi- 
cal advantages of using a cheap grade of 
raw material for producing high quality 
crucible steels will doubtless tell in favor 
of such a method. 

It is largely to such possibilities of re- 
fining and to the relatively high cost of 
fuel per ton of product for the manufac- 
ture of crucible steel, that the electrical 
processes owe their advantages. 

From the table it will be seen that in 
nearly all the examples given the whole 


a short list of publications is given which 
will enable the reader to obtain further 
details of the several processes. 
HEROULT 
At La Praz in the south of 
a three-ton furnace has been regularly 
working since the end of 1900, and has 
turned out more than 3,000 tons of high 
quality steel. More recently a plant has 
been installed at Kortfors in Sweden, 
while within the last few months a com- 
pany has been floated in Germany with 
$250,000 capital, to work the Héroult 
steel process. At the present time a fifty- 
ton furnace is in course of construction 
at La Praz, where also other developments 
of the method are being perfected. 


FURNACE. 


France, 


KJELLIN FURNACE. 
This has been wurked for some years at 
Gysinge in Sweden, and the German rights 
have been recently taken over by Siemens 
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& Halske, of Berlin. The 170-kilowatt 
furnace is capable of turning out over five 
736-kilowatt 


construction, 


tons per day, and with a 
furnace now under it is 
hoped to raise this to thirty to thirty-six 
tons. Recent improvements enable refin- 
ing of the crude steel to be satisfactorily 
the 


amount of iron ore to the slags. 


accomplished by adding necessary 


OTHER FURNACES. 


At Livet the Keller steel furnace was 
shown to the Canadian commission and 
seems to be very similar in function to 
that of Héroult. 


continued his 


Captain Stassano has 
the 
furnace in which the materials are heated 


work with rotating 
by radiation from an are which is main- 
their this 
furnace, both iron ore reduction and steel 


tained above surface. In 
production have been carried out on a 


satisfactory scale. The crucible furnace 
of P. Girod, of Courtepin (Switzerland), 
and Ugine (Savoy), has been used al- 
most exclusively for the manufacture of 
high-grade ferroalloys such as are re- 
quired for the manufacture of special 
steels. Its ingenious construction may, 
however, render it of still wider applica- 
tion. 

Gustave Gin has considerably modified 
his original process of steel production 
channels, in 


by arranging the narrow 


which the metal is heated by the resist- 
ance which it offers to the passage of the 
electric current, in direct-connection with 
wide basins in which the refining is ef- 
fected. This method is being applied at 
lettenberg in Westphalia. 

A somewhat similar modification has 
been adapted to the induction furnace by 
Messrs. Schneider & Company, of Creusot, 
narrow tubes surrounded by the high-ten- 
sion coils being arranged in series with 
a reservoir to which the metal to be treated 
is added and in which the refining is ef- 
fected. 

With these modifications many of the 
difficulties due to the rapid corrosion by 
the slags of the refractory lining of such 
narrow channeis should be overcome. 
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The Lighting Plant of the Federal 
Sugar Refining Company, 
Yonkers, N. Y. 

On the east shore of the Hudson river, 
about a thousand yards below the Yon- 
kers (N. Y.) station of the New York 
Central & Hudson River Railroad, the 
Federal Sugar Refining Company has 
erected an extensive refinery on the most 
modern plans. Ten buildings of brick 
and steel fireproof construction have been 
built, and in planning for a reliable and 
convenient system of illumination it was 
decided to utilize electricity exclusively 
for lighting the buildings, yards and 
docks. Specifications were prepared, and 
the entire lighting equipment installed, 
under the direction of Mr. Edward R. 
Knowles, of New York city, as consult- 
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twelve Heine safety boilers, each of 316 
horse-power capacity, and two B. & W. 
boilers of 250 horse-power, each raising 
steam at ninety-five pounds pressure. The 
furnaces are served with fuel from a 
hopper above through chutes and me- 
chanical stokers, and each boiler js 
equipped with a forced-draught appara- 
tus. All of the ashes from the furnaces 
are dropped through the floor of the boiler 
room through chutes to an ash-pit be- 
low. The ash-pit runs the whole lengt), 
of the boiler room, is equipped with « 
narrow-gauge railway, and the ashes are 
caught in small cars conveyed out of the 
building to fill up the land around the 
yards and docks. 

Coal is brought in barges direct to the 
company’s wharf, and unloaded by clam 
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ing engineer. 
tive and efficient engineering staff, under 
the direction of Mr. T. H. Miiller and 
Mr. W. Kathol, and the work, as laid out 
and accomplished by Mr. Knowles, has met 
with the entire approval of the engineers 
and officers of the company. 

As is well known, the work of a sugar 
refinery requires a large installation of 
steam-producing apparatus and _ steam- 
driven machines. The steam required for 
driving the lighting units, therefore, is 
but a small part of the total capacity; 
in fact, the electrical equipment, while 
an important adjunct, is but a feature 
of the mechanical deiails of the plant. 

The boiler room is contained in a sep- 


The company has an ac- 


arate building which houses also the aux- 
iliary steam apparatus and several verti- 
cal engines driving large blowers for dry- 


ing and ventilating purposes. There are 


shell buckets by means of a steam-driven 
hoist. The hoisting tower is connected 
with the hopper over the boilers by an ele- 
vated trestle, and automatic dumping cars 
travel back and forth, receiving the coa! 
from the barges and distributing it to 
the bunkers. 

Owing to the nature of the work car- 
ried on at the refinery, many of the build- 
ings are piped for steam, and the sup- 
ply for the generator engines is taken 
from an ordinary feeder at about ninety 
pounds pressure. The generator room is 
finished with a cement floor, and the brick 
side walls are painted a light color, help- 
ing out the lighting of the room. The 
lighting is good, coming from two large 
doors and several sidelights, and in addi- 
tion to this there are three six-light clus- 
ters of incandescent lamps fitted with 


large porcelain reflectors. The pipe lag- 
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1¢ in the generator room is finished 
dead-white with polished brass binders, 
and an iron-piping fender is placed about 
the flywheels of the engines. 

(‘he engines are three in number, of the 
simple non-condensing enclosed type, built 
iy the American Ball Engine Company. 
y are direct-connected to General Elec- 
t:' generators of seventy-five kilowatts 
capacity each. 

n the generator room is mounted a 
five-panel switchboard built of gray mar- 
panels two inches thick, supported 


an 
vil 
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ing connected to the heel of its generator 
switch. instruments the 
round-pattern, illuminated-dial type, made 
by the Weston Electrical Instrument 
Company, of Waverly Park, N. J. In 
addition to these measuring instruments, 
each generator panel contains one double- 


These are of 


pole, single-throw knife switch; one sin- 
gle-pole, single-throw knife-switch; a 
field rheostat handle, index and scale; one 
single-pole “I-T-E” overload and reverse 
current circuit-breaker; a four-point plug 
receptacle for paralleling the generators, 








THE FEDERAL SuGAR REFINING COMPANY, YONKERS, 
38—Loapine Dumpina Cars IN 


ipon an angle-iron framework. The 
oard is raised from the floor by six legs, 
vhich are virtually continuations of the 
ingle-iron frame, surrounded by an orna- 
mental polished copper covering. The sup- 
porting legs sre securely fastened to the 
floor, and the top of the board is supported 
by horizontal tubular iron brackets ex- 
tending from the frame of the board and 
fastened to the wall of the building at 
the rear of the board. The two panels at 
the left are feeder panels, and the other 
three panels are for the generators. Each 
generator panel contains one voltmeter and 
one ammeter, each of the voltmeters be- 


Ww. Y. 
THE AsaH-PIrT. 
The feeder 
single- 

and 


and a red bull’s-eye lamp. 
panels contain six double-pole, 

throw combined  circuit-breakers 
switches of 150 amperes capacity each; 
six double-pole single-throw combined cir- 
cuit-breakers and switches of 200 amperes 
capacity each; five double-poje, single- 
combined circuit-breakers and 
switches of three amperes capacity each, 
and one double-pole, single-throw com- 
bined circuit-breaker and switch of fifty 
amperes capacity. On a swinging bracket 
at the left end of the board there is 
mounted a differential voltmeter reading 
to 300 volts, of the illuminated-dial Wes- 


throw 


1—Coat HANDLING TOWER AND BRIDGE. 


309 
ton type. On a swinging bracket at the 
right end of the board is a ground de- 
tector of the Weston type. 

On the back of the board are mounted 
generator field the 
for the generator circuits mounted 
on auxiliary polished marble slabs; the 


three rheostats; all 


fuses 


fuses for the light and instrument cir- 
cuits ; 
five-light circuit with lamp receptacles, 


the shunts for the instruments; a 


fuses and circuit switch, and all bus-bars, 
straps and cross-connections for the gen- 
erator, light and power circuits. 





2—SuGaR STORAGE SHED. 
4—OnE VIEW OF THE BOILER Room. 


From each generator to the generator 
the back of the 
are run in three 


switch connection at 
switchboard the 
wrought-iron conduits two and one-half 


leads 


These pipes start at 
the 
commutators, pass down through the floor, 


inches in diameter. 
points centrally beneath generator 
and run thence to points to the rear of the 
switchboard. The ends of the conduits 
project six inches above the level of the 
floor of the engine room, both at the 
generators and at the switchboard. The 
ends of all the are finished 
with an insulating nipple. All of the ex- 
posed cables between the ends of the con- 


conduits 
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duits and the generators and switchboard 
connections are served from end to end 
with marlin, and painted with an in- 
sulating paint. The conductors running 
from the main switchboard to various 
points in the generator room are placed 
in iron conduits. The main circuits and 
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tribution boards to the cutout boxes, and 
from the cutout boxes to the lights and 
motors. 

The Federal Sugar Refining Company’s 
plant consists of ten buildings, a sugar 
storage shed, a repair shop, a coal-hoisting 
and conveying structure, and various 





DyYNAMO AND ENGINE Room, LIGHTING PLANT OF THE FEDERAL SUGAR REFINING 
Company, YONKERS, N. Y 


feeders for the various buildings are run 
from their switchboard connectors at the 
top of the switchboard horizontally to 
the generator-room wall at the rear of the 


docks and yards. All of the buildings are 
lighted by incandescent electric lamps. 
The sugar storage shed is lighted by 
are lamps and incandescent lamps, and 
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switchboard, and then run vertically up 
this wall and are led off to their respective 
destinations. 

The general scheme of distribution 
is from the main switchboard in the gen- 
erating room to subdistribution boards in 
the various buildings, from the subdis- 


the coal-conveyer yard and docks are 
lighted by are lamps. As there is consid- 
erable moisture present in many of the 
rooms of the various buildings, the whole 
wiring system has been installed with this 
in view, and special care has been taken 
to make the system as waterproof and 





Vol. 47—No, 9 


moisture-repellant as possible. The wir- 
ing system is of the direct-current, two- 
wire, continuous-loop type. The op- 
erating voltage is 115 at all lamps and 
motor terminals, and about 125 volts at 
the generator terminals. 

For the arc lights in the yard and 
docks there are four feeders, each running 
direct from the main switchboard. A 
feeder also runs from the main switch- 
board to the sugar storage shed, termi- 


. nating in a distributing-board in thatbuild- 


ing. From the board in this building cu:- 
rent is supplied for the are and incandes- 
cent lamps in the shed and in the re- 
pair shop. One feeder runs from the 
main switchboard to a distributing-box 
in the coal-hoisting and conveying struc- 
ture, controlling the current for the arc 
and incandescent lamps in this structure. 

From the main switchboard to the va- 
rious distributing-boxes all of the circuits 
are run in iron conduits. No branch cir- 
cuit controls more than twelve incandes- 
cent lamps or one motor. All conduits 
are fastened into the outlet boxes 
means of an insulating nipple, and se- 
cured by means of a locknut into the dis- 
tribution panel boxes. The conduits are 
securely fastened in position on the walls 
and ceilings over which they run, and the 
conduits are all served with a protec- 
tive coating of insulating and weather-re- 
sisting paint. Where open-work wiring 
is installed the wires are rigidly fastene: 
in place by porcelain knobs or cleats. 
Wherever the wires pass through walls, 
floors or partitions, they are separate: 
from contact with the material of the 
building by being enclosed in porcelain 
tubes. 

All of the branch circuits on each floor 
centre in the cabinet distribution and cut- 
out boxes. These boxes are located on thc 
walls or partitions at easily accessible 
points, and are of ample size to contain all 
of the apparatus which may ultimately 
be called for in the installation. 

The main bus-bars in each cabinet box 
have a carrying capacity equal to that of 
the main feeders entering the box. The 
distribution and cutout boxes consist 0! 
a box within a box, having a gutter space 
of about five inches all around between 
the inner and outer boxes. The inner sides 
and back of the outer box are lined and 
insulated. Especial care has been taken 
to render these boxes entirely moisture- 
proof. 

The switches, bus-bars and connections 
in the distributing and cutout boxes are 
of polished copper, and lacquered. The 
switches are of the standard enclosed type, 
of a capacity twenty-five per cent greater 
than that of the circuit which they pro- 
tect. 

In the sugar storage shed the arc lamps 
are suspended from the overhead girders, 
and in addition to the lamps there are be- 
ing provided electrical traveling hoists for 
manipulating the raw and manufactured 
products which are housed in this build- 
ing. In the yard and on the docks the 
arc lamps are suspended from the build- 
ings by cantilever brackets and by short- 
arm brackets from wooden poles. 
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The Ohio Electric Light Association. 


Eleventh Annual Convention, Put-in-Bay Island, August 16, 17 and 18, 1905. 


HE eleventh annual meeting of the 
T Ohio Electric Light Association, 
held at Hotel Victory, Put-in-Bay 
‘sland, Lake Erie, Ohio, August 16, 17 
ind 18, 1905, amply fulfilled both in at- 
endance and in range and quality of the 
apers presented the prediction made last 
ear upon the election of © President 
{urner. A feature of the programme was 
hat quite a number of the papers pre- 
sented a collaboration of several authors. 
Jf new faces a larger number than usual 
were noticeable among the central station 
yeople, and the disproportion between 
these and the material men was not as 
pronounced as usual. Taken altogether, 
ihe convention was the best in the history 
of the association. 

A large number of ladies took advan- 
‘rage of the outing, and for them appro- 
priate entertainment was provided. 

The following new members 
clected during this meeting: 

Active: Fremont Gas, Electric Light 
and Power Company, Fremont, Ohio, 
W. M. Adams, superintendent; Alliance 
Gas and Electric Company, Alliance, 
Ohio, D. W. Low, superintendent ; James- 
iown Electric Light Company, Jamestown. 
Ohio, S. A. Brown, superintendent; 
Columbus Public Service Company, W. H. 
Sharp, secretary; Ada Water, Heat, Light 
and Power Company, Ada, Ohio, B. S. 
Young, manager. 

Associate: Library Bureau, T. E. Craw- 
ford, manager, Cleveland, Ohio; Allis- 
Chalmers Company, G. C. Colwell, district 
manager, Cincinnati, Ohio; American 
Circular Loom Company, T. H. Bibber, 
Boston, Mass.; Warren Electric Manufac- 
turing Company, Sandusky, Ohio. 

President M. E. Turner, of the Cleve- 
land Electric Illuminating Comparty, in 
hw annual address, after referring briefly 
to the present rate regulation agitation 
in some of its phases, recommended that 
a committee be appointed to investigate 
tlis and the subject of cost determination. 
He further recommended a committee 
being appointed to investigate the best 
stvles of records in use by different com- 
panies, with especial reference to the 
availability of such records for use of 
smaller companiés and the promotion of 
uniformity in records. President Turner 
referred to the fact that manufacturers 
are meeting the demand for higher effi- 
cicney in electrical illumination, and that 


were 


this will have a tendency to aid electrical 
companies in’ meeting outside competi- 
tion. He also outlined in brief some of 
the work done in preparation for this con- 
vention, and paid his acknowledgments 
to all who had assisted the efforts of the 
officers in this behalf. 

The recommendations were concurred 
in by the convention, and the committees 
suggested authorized, in pursuance to the 
report of the committee on the president’s 
address, Messrs. Bechtel, Valentine and 
Maxon. 

Mr. J. A. Bendure, general manager, 
Lima & Toledo Traction Company, in a 
paper “Waste Products of a Central Sta- 
tion,” gave the results of personal and 
other experience, holding that there is an 
inherent necessity for the utilization of 
by-products, especially by quasi-public 
service corporations, inasmuch as if they 
neglect to improve all means of profit at 
their command, they must make up any 
deficiency in increased price charged to 
the public for their commodity, and will 
be likely to suffer from some competitor 
who is more enterprising, as well as suffer 
in dividends. Mr. Bendure referred briefly 
to different methods of utilizing exhaust 
steam for heating, and different bases of 
charge for same, suggesting that if a plant 
has engines already operating as condens- 
ing units, the condensers can be detached 
during the heating months, and during 
the summer months operated condensing, 
and at times when the full amount of 
steam is not required for heating, operate 
part condensing and part non-condensing. 
as the most profitable plan. In the con- 
struction of new central stations or the 
addition of further engines, simple cylin- 
der engines, or compound engines de- 
signed with reference to the combination 
of lighting and heating, will be found 
most economical. The author contends 
that the service is growing in popularity, 
and urges that plants contemplating such 
an addition to their service carefully look 
into the question of rates. He holds that 
the only safe and reasonable rate is that 
based on the cost of supplying heat direct 
from the coal pile, that is on a live steam 
basis; managers have sometimes made the 
mistake of viewing any revenue received 
from this source as net gain. 

In the discussion of this paper Mr. 
W. E. Russell, president Massillon Light, 
Heat and Power Company, as one of those 


not at present using an exhaust steam 
heating system, stated that he had been 
investigating the subject and considered 
it of great importance to towns of under 
20,000. He expressed his disappointment 
that Mr. Bendure had not gone further 
into the hot water side of the question, and 
wished to know more on that head. 

Mr. KE. H. McKnight, of the Middle- 
town Electric Light and Power Company, 
gave it as his opinion that he would not 
operate a hot water plant if he could not 
have day service. At Middletown he has 
a motor-load equivalent to that of a 
twenty-mile interurban railroad load, 
about 300 horse-power in daily service. 
At Bowling Green he started in with a 
hot water service with a very light day- 
load, and is operating a railroad that 
makes it a success and takes care of all 
the hot water heating he has. 

Mr. W. P. Engel, manager of the 
People’s Gas and Electric Company, De- 
fiance, Ohio, put in a system circulating 
hot water with an ordinary boiler-feed 
pump through a two-inch main for 1,800 
feet, taking the water from a cistern 
heated by the exhaust from the engine to 
an open heater, 160 degrees in the cistern. 
The next winter he put in a small closed 
heater with one-half-inch copper tube, 
sufficient to heat about twenty-five houses, 
including his own house, using a four-inch 
pipe, the furthest house away being 2,500 
feet distant. He believed that a central 
station plant can make money out of ex- 
haust steam for residence heating. He 
had a railroad in connection that furnished 
ample exhaust steam; any ordinary plant 
running daytimes with from twenty-five 
to thirty amperes on an engine of 200 
horse-power will furnish enough exhaust 
steam to heat twenty-five houses. His 
rate was based on square feet of radiation. 
His street railroad at present is about 
double his alternating or commercial load. 

Mr. H. L. Wallau, of the engineering 
department of the Cleveland Electric II- 
luminating Company, read a_ paper, 
“Some Notes on the Use of Barriers in 
Alternating-Current Switchboard Con- 
struction of Potentials below 4,000 Volts,” 
in which he briefly pointed out some of 
the advantages of barriers in the construc- 
tion of such switchboards, as he had be- 
come familiar with the same from per- 
sonal experience. The paper describes in 
detail’ the method of application and use 
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of such barriers, and the writer con- 
cludes that in some plants switchboards 
that are a trifle antiquated may be re- 
modeled in a similar manner and made 
good for many more years. 

The paper on “Mercury Arc Rectifiers,” 
by P. D. Wagoner, of the General Electric 
Company, was read by Mr. R. E. Russell 
in Mr. Wagoner’s absence. The apparatus 
was seen in use during Mr. Ryan’s lecture 
Friday evening, and at other times. In 
discussing the paper Mr. Wallau referred 
to one of the advantages of the rectifier 
being its small floor space (stated by Mr. 
Russell as eighteen inches by twenty-four 
inches) as compared with the ordinary 
motor-generator set. Mr. Wallau had 
made a test of the rectifier, charging 
twelve cells of battery, the efficiency being 
about sixty per cent. 

Mr. E. H. Beil, superintendent con- 
struction Gas and Electric Company, 
Youngstown, Ohio, read a paper on “The 
Operation of Alternating-Current Motors 
on the System of an Electric Light Plant 
of 1,000 Kilowatts or Less Capacity.” 
Now that the cost of alternating-current 
motors compares favorably with direct 
current, it is likely that consumers will 
demand and obtain the former in prefer- 
ence, and the effect that this will have on 
the lighting system is of considerable im- 
portance. If the service is intermittent, 
the motor being started and stopped fre- 
quently, it is bound to affect the lighting 
unless the transformer capacity is greatly 
in excess of the load. The applications of 
ihe alternating-current power are quite 
varied, being used in small units to drive 
dental engines, lathes, small air com- 
pressors, presses, shoe repair machines, 
cash carrier systems, foundry blowers, 
newspaper presses, etc. : 

The above paper was discussed in con- 
nection with the discussion on the next 
paper, “Recent Developments in Single- 
Phase Alternating-Current Motors,” by 
G. Percy Cole, engineering department 
Wagner Electric Manufacturing Com- 
pany, St. Louis. 

In the last-named paper the writer 
refers to the “Arnold type” motor, as 
particularly adapted to all constant speed 
service and available where the direct- 
current shunt motor is used. The writer 
shows various applications of this motor, 
and then considers some recent develop- 
ments in the single-phase motor field, re- 
ferring to the Schuler type and com- 
pensated series type, the former being 
especially available for elevator service 
and the latter for electric railway work 
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and traveling cranes, where direct- 
current series motors are now employed. 

In connection with the two foregoing 
papers was discussed the paper on “Elec- 
tric Motor Applications,’ by J. Henry 
Klinck, of the Westinghouse Electric and 
Manufacturing Company. The writer 
enumerates some of the difficulties inci- 
dent to the use of motors under various 
conditions, and especially emphasized both 
in his paper and in the discussion that a 
successful motor application can be made 
only when the characteristics of the driven 
machine are thoroughly known and a 
motor of sufficient size and suitable design 
used to operate it. The requirements of 
the machine must be supplied by the 
motor, not the reverse; the machine being 
installed to do certain work of a definite 
character. It is therefore necessary to 
make a thorough investigation of the 
characteristics of the driven machine be- 
fore making any recommendations as to 
the type of motor and motor control to be 
used. Aside from his paper, the writer 
stated that the day has gone by when a 
man furnishing a device of any kind to be 
driven by a motor demands that the motor 
shall be small enough to go in his pocket ; 
it is now recognized that if you want to 
get power out of a machine you must make 
it large enough to furnish the power. 

Mr. W. E. Richards, of the engineering 
department of the Toledo Railways and 
Light Company, read a paper, “Where It 
Has Been Found a Distinct Advantage to 
Use Voltage Regulators,’ in which the 
writer holds that where electricity is used 
for illumination, there are but few in- 
stances where it would not be an advan- 
tage to automatically control the voltage, 
and the smaller the plant the greater the 
need of automatic apparatus, as it is well 
known that switchboard attendants in 
small plants supplying commercial light- 
ing usually have to perform a variety of 
duties. Especially important is such 
automatic control when lighting machin- 
ery is operating from the same source of 
power supplying fluctuating power cir- 
cuits, railway systems, etc. 

In the discussion of the foregoing 
papers, Mr. Phillips, of Sanderson & 
Porter,, New York, thought it should be 
acknowledged that all alternating-current 
motors create more or less disturbances to 
the lighting service at times of starting, 
and the aim of the station manager should 
be to so lay out a proposed installation as 
to produce the minimum amount of drop. 
He can frequently design an installation 
so as to have the motor start without load, 
or at best, with part load. The speaker 
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cited the case of a large foundry in 
Youngstown, Ohio, where a complete 
direct-current installation in service prior 
to the change made presented the option 
of either replacing the entire direct-cur- 
rent equipment with alternating-current 
apparatus, or driving the direct-current 
generator with a large alternating-current 
motor. The latter alternative was chosen, 
and a 100-horse-power, two-phase, 2,000- 
volt motor installed operating directly 
upon the primary circuits without trans- 
formers; starting without load and conse- 
quently requiring small starting current. 
It operates all day on over half load, and 
consequently at a high power-factor; as 
the load fluctuates throughout the day the 
power-factor is always maintained high. 
The reverse would be the case if alternat- 
ing-current motors were continually 
stopping and starting, especially on the 
large cranes in their foundry. 

In discussing Mr. Cole’s paper and Mr. 
Klinck’s paper, Mr. Phillips said that one 
of the greatest problems facing the small 
station manager is the operation of elec- 
trie elevators and printing presses which 
are continually starting and stopping. 

Mr. Wallau referred to the use of single- 
phase motors in refrigerating service in a 
small refrigerating plant running twenty- 
four hours a day without any attendance 
at night. In such case the single-phase 
motor which starts as a repulsion motor 
and then works as an induction motor is 
very advantageous for the reason that in 
case of line trouble and fuses blowing out 
on the line the motor shuts down, and 
after the line fuses are replaced starts up 
again. 
Mr. F. E. Valentine, manager Miami 
Light, Heat and Power Company, of 
Piqua, Ohio, stated that a new hospital 
was being erected in the territory covered 
by the alternating-current service of his 
company, too far away to be economically 
supplied from the direct-current service. 
He asked for suggestions as to a suitable 
moior elevator installation with alternat- 
ing current. 

In reply, Mr. Phillips stated that the 
conditions outlined were practically iden- 
tical with the conditions at Peekskill, 
N. Y., where his company had decided to 
install the 110-volt direct-current elevator 
equipment, using storage battery motor- 
generator set, or mercury-arc rectifier, for 
charging same. 

Mr. Valentine said that he feared the 
interference of the lighting service in that 
vicinity. Mr. Phillips stated that the in- 
stallation referred to caused absolutely no. 
disturbances on the lighting system, as 
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the elevator equipment operates entirely 
from the storage battery and consequently 
has no connection whatever with the light- 
ing system any more than an automobile 
would have if charged from the same 
motor-generator set. 

In closing the discussion on his paper, 
Mr. Klinck again called attention to 
what he considered a most vital point of 
motor application; that is, a thorough 
understanding of the conditions under 
which the motor is going to work and 
ihe kind of work it will have to do. There 
is too much of a tendency to make some 
recommendation as to what to put in 
without fully considering what the par- 
ticular service is going to be. Because 
one man uses a five-horse-power motor to 
do a certain class of work, it does not fol- 
low that the man next door is going to 
require a five-horse-power motor to do the 
same work, even though on the same ma- 
chine. This has been illustrated in con- 
nection with the application of motors to 
the same machine tools. The speaker re- 
ferred to “machine tools,” because, as he 
explained, he was a little more familiar 
with that phase of motor application than 
any other. He had noticed some careless- 
ness in the lining up of bearings, especially 
in printing-press work. In ‘one case a 
machine will apparently require a certain 
amount of power to drive it, while a 
similar machine will take considerably 
more, or even less, and the men operating 
the two machines will come together and 
talk it over, with the result that one of 
them thinks there is something wrong. 
The case is made a little more difficult 
if the two motors happen to be of dif- 
ferent makes, which would make it very 
nice for the salesman of the motor con- 
suming the less amount of power. Inves- 
tigation will frequently show that the 
motor which is consuming the dispropor- 
tionate amount of power is doing so not 
in driving the machine but in overcoming 
useless resistance, due to friction in the 
bearings. A true solution can only be 
arrived at by carefully studying the de- 
tails in each particular case. 

The next paper included a discussion 
on “Meter and Billing Records,” con- 
tributed to by Messrs. F. E. Valentine, 
manager Miami Light, Heat and Power 
Company, Piqua, Ohio; D. W. Low, 
superintendent Alfiance Gas and Electric 
Company; C. E. Inman, Warren Water 
and Light Company, Warren, Ohio, and 
George Hayler, Jr., now of Joplin, Mo. 
Mr. Valentine expresses surprise that al- 
though the subject of a uniform sys- 
tem of billing and recording has been 
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thoroughly discussed among electrical 
people and its vital importance set forth 
abundantly in various state and national 
conventions, it is a matter of surprise that 
more general interest has not been aroused. 
He believes that the effort to get out of 
the old ruts necessary would bring about 
all that it costs in benefit to a live cen- 
tral station. 

Mr. Hayler commented on the hetero- 
geneous assortment of record forms that 
are prevalent and thought that the at- 
tempt to devise some one system to meet 
all conditions and satisfy all station 
managers would be a hopeless task. 

President Turner referred to the fact 
that the subject of keeping proper records 
has been up at several of the Ohio state 
conventions, but so far has not been pro- 
ductive of a system of records suitable 
for the smaller companies. In his work 
around the state he had found that the 
records of many of the smaller companies 
are in a very deplorable condition, so 
much so that they scarcely know their 
operating conditions at all. 

By invitation, Mr. H. A. McKee, of 
Chicago, representing the Library Bureau, 
appeared before the convention and ex- 
plained the work his company is doing in 
designing and furnishing proper blanks 
and appliances for office records for cen- 
tral stations. 

Mr. H. C. Ayres, superintendent Green- 
ville (Ohio) Electric Light and Power 
Company, read his paper on “Methods of 
Selling Current as Applied to Cities of 
Twenty Thousand Inhabitants,” in which 
after commenting on the extremely wide 
range of rates charged by central stations 
supplying electric light and power, both 
in rates per kilowatt-hour and in flat rates, 
due to many causes which he enumerated, 
he concluded that the main cause lies in 
the fact that the stations are entirely 
ignorant of their true cost of production, 
and have adopted their rates without care- 
ful figuring. The writer holds that the 
two general methods of charging just 
referred to and in use among the smaller 
stations are both open to very serious 
objections, the purpose of his paper being 
to describe the combination system using 
a fixed charge which is similar to the 
flat rate in combination with the meter 
charge. The objections to the flat rate, 
he thinks, are well known, the principal 
one being that consumers will waste cur- 
rent if it costs nothing to be careless. 
The objections to a straight meter basis 
are that it does not accurately distribute 
among consumers their proportionate 
share of the costs of supplying them, and 
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compels some customers to pay in excess 
by an amount necessary to make up the 
deficiency occasioned by the short-time 
user. He urgently recommends every 
central station to discover its fixed and 
running cost, and suggests a careful study 
of the paper presented by Mr. M. E. 
Turner last year, which treats the subject 
very fully. After finding these costs a 
rate may be adopted consisting of a fixed 
charge and a charge for current as shown 
by meter, which will have the following 
advantages: it will accurately represent 
your costs plus a profit in the case of each 
individual customer; it will be a rate 
upon which you can make yearly con- 
tracts; it will be a rate which will be at- 
tractive to the long-hour customer; it is 
also free from objectionable meter or dis- 
count complications, and last, but not 
least, your income and your customers’ 
bills will not vary as greatly as on a 
straight meter basis. 

Before proceeding further with the dis- 
cussion of the foregoing paper, a paper 
was read by Messrs. R. L. Johnston, of 
the Northern Ohio Traction and Light 
Company, Akron, Ohio; Warren E. Rus- 
sell, president and treasurer Massillon 
Light, Heat and Power Company, and J. 
H. Maxon, superintendent and manager 
Gallipolis Gas and Coke Company, on 
“Methods Employed for Getting New 
Business and Retaining Old Business 
Where Natural Gas Competition Exists.” 

The report of the committee on cost 
determination, consisting of E. J. Bechtel, 
chairman, superintendent Toledo Rail- 
ways and Light Company, W. E. Miller, 
Mt. Gilead Water, Heat, Light and Power 
Company, and J. H. Perkins, past presi- 
dent of the Ohio state association, and 
now of Wilkesbarre, Pa., was read by its 
chairman, and was characterized by Presi- 
dent Turner as perhaps one of the best 
reports on this subject that ever went be- 
fore any association, and deserving of a 
great deal of consideration as an impor- 
tant topic at this particular time. 

Discussion of this and several of the 
foregoing papers was made a special order 
for Friday morning, Friday afternoon 
being given over to social entertainment. 
On Thursday evening at 9.45 candidates 
for initiation in the Sons of Jove reported 
at the rendezvous in the Hotel Victory, 
and after being robed in sackcloth and 
ashes and with hands fast to a stout 
rope, they marched as lawful prizes in 
the wake of the already juvenated rejuve- 
nators, who were costumed in the flaming 
garb of-the order, escorting the original 
Jupiter himself. The happy candidates 
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who were duly initiated were the follow- 
ing: George L. Porter, Chicago; Louis 
Griesser, Cleveland; H. H. Cudmore, 
Cleveland; Lawrence Clark, Chicago; 
QO. E. Kenney, Toledo; L. G. Read, San- 
dusky; F. W. Bliss, Cleveland; H. C. 
Kelley, New York; Lawrence Moore, 
Detroit; R. C. Stueve, Cincinnati; E. L. 
Booth, Bellaire; E. Reynolds, Pittsburg ; 
H. B. Rogers, Columbus; W. E. Russell, 
Massillon; A. E. Buckenberg, Sandusky ; 
Wm. J. Beutel, Sandusky; E. Garrick, 
Sandusky; Hunter Morrison, Cleveland, 
and James L. Anderson, Pittsburg. 

The first paper read Friday morning 
was that on “Line Construction,” by B. 
L.. Chase, superintendent lines Columbus 
Railway and Light Company. The writer 
holds that in order to freedom 
from interruption high-tension _ lines 
should be constructed above all telephone, 
telegraph and other wires for service of a 
similar character, for these 
being small, and easily broken down by 
wind or sleet, will cause unending trouble 


secure 


conductors 


to both companies, and be a_ constant 
menace to life and property. High-volt- 
age lines constructed underneath  tele- 


phone, telegraph and other wires also en- 
danger the lives of linemen. Telephone 
linemen do not, as a rule, realize the im- 
portance of keeping clear of the high-volt- 
age circuits, as their own work is such that 
all their wires may be handled without 
personal discomfort. Wood poles are the 
most desirable for high-voltage transmis- 
sion, iron poles affording more chance for 
troublesome and dangerous grounds, and 
subjecting workmen to extreme danger 
from the same cause. 

Mr. A. E. Noble, superintendent con- 
struction Cleveland Electric luminating 
Company, read a paper on “Resuscitation 
from Electric Shock,” reporting the re- 
sults of a series of experiments conducted 
last year by Dr. George W. Crile, a promi- 
nent surgeon of Cleveland, who has inter- 
ested himself in this subject very deeply 
for some time past, and Dr. J. J. R. 
McLeod, of Western Reserve University, 
of Cleveland. It is shown that an impor- 
tant factor in a fatal electric shock is the 
action of the current upon the heart itself, 
and unless a relatively large part of the 
current passing through the body traverses 
the heart, the shock may not prove fatal. 
From this the writer concludes that if 
some method can be devised for diverting 
the greater portion of the current around 
the heart, the number of deaths from elec- 
tric shock will be greatly lessened, perhaps 


almost eliminated. He adds that it is 


possible that this may be accomplished by 
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means of a light metallic gauze jacket to 
be worn next to skin, or by a system of 
metallic bracelets worn around the upper 
arms and connected by means of flexible 
conductors to a belt of some similar mate- 
rial worn around the waist or some part of 
the body below the heart. The writer 
recommends that workmen should be edu- 
cated and trained in first aid to those in- 
jured through contact with live wires, 
and every man plainly told just what he is 
expected to do in case of accident, and 
should be made familiar with the loca- 
tions of the different hospitals, and which, 
if any, are best equipped to take care of 
such cases. 

livlerring to Mr. Ayres’s paper, Mr. Gas- 
kili feared there might be some misappre- 
hension, and did not want the impression 
to exist that the Greenville company 
charges one man one price and another 
man another, because the price is alike 
to all receiving like service. ‘The short- 
time user taking light off the peak should 
pay for the cream that he is skimming. 
The fixed charge is in proportion to the 
installation entirely, and the meter charge 
is the same, but the customer who takes 
a long-time run gets a lower rate for 
what costs the station less. He had found 
that business men generally prefer a fixed 
charge system, and if they do not wish 
to take it on the fixed charge basis, they 
can have a straight meter rate, but the 
bulk of the commercial business is served 
on the fixed charge rate. Mr. Ayres ex- 
plained that the difference between his sys- 
tem and the two-rate system is more ap- 
parent than real. 

President Turner asked Mr. Ayres ap- 
proximately what percentage of the Green- 
ville consumers would receive a lower 
average rate on the method explained as 
opposed to a straight meter rate. 

Mr. Ayres replied that he could only 
make a guess, and would say about fifty 
per cent. Mr. Ayres further stated that 
under their present method they were 
able to offer time contracts which were 
giving good satisfaction. 

Mr. Bechtel thought that it did not 
make much difference just what com- 
mercial rate you make, provided that it 
runs parallel to the cost of current, which 
cost is not at all in proportion to kilo- 
watt-hours output, as assumed by Mr. 
Ayres’s paper. He thought the whole 
proposition should be considered from the 
standpoint of consumer to consumer, 
rather than from the standpoint of con- 
sumer to central station. He thought a 
simple way of explaining Mr. Ayres’s rate 
to the ordinary man would be not to call 
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it a fixed charge, but rather a flat rate 
for light plus a nominal sum per kilo- 
watt hours’ use to ensure the company 
against loss. The two-rate meter system 
accomplishes the same results. The fixed 
charge is practically in the first hour’: 
use. Unless you have a minimum of the 
one hour’s use, a consumer using perhaps 
a half-hour will be served at a loss to th: 
company. The paper should impress 
upon central station men the importan: 
principle that each individual station has 
to arrive at its own costs individually, and 
that because twelve cents, say, for the firs: 
hour, and three and one-half cents for the 
next is right in Alliance, that is no reason 
why it should be right in Lima, or an: 
other city. The rate should follow paralle! 
to the cost curve, whether you make it 
on a meter rate, a two-rate meter systeni, 
or a fixed charge plus a small curren: 
charge, or whatever rate it is. 

Mr. Mauger, of the General Electri: 
Company, addressed the convention wit! 
regard to the desirability of exploiting 
electric heating and cooking devices as a 
means of getting new business. H: 
thought that if properly pushed this busi- 
ness will help out on the rate question b\ 
smoothing out the peak load and filling 
up the hollows. Referring to the late heat- 
ing and cooking devices exhibited by the 
reneral Electric Company at this conven- 
tion, he stated that they were the fruit of 
another year’s experimenting and that 
they were now practical because indestruc- 
tible. In meeting gas competition it 
must not be forgotten that through this in- 
destructibility it is possible to cook many 
articles by the use of a very small quantity 
of water, which in a closed vessel would 
soon reach the evaporating point and be 
found a very economical method of cook- 
Eggs might be boiled with a table- 
spoonful of water. Gas ovens are notori- 
ously inefficient in baking. In a recent 
test the speaker found that his gas oven 
had an efficiency of only four or five per 
cent, whereas he could obtain an efficiency 
of twenty to twenty-five per cent in heat- 
ing water on top of the stove with an ordi- 
nary gas burner. One of the most effective 
ways of exploiting the new cooking and 
heating devices is by placing them out on 
trial, as recommended by Mr. Russell. The 
central station at Jackson, Mich., has 
been very successful “in placing ovens in 
this way and met with like success with 
electric irons, distributing the first hun- 
dred in a couple of weeks and immediately 
sending in an order for another hundred. 
A very small number of those put out on 
trial were ultimately returned to the sta- 


ing. 
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tion. On grounds of convenience, cleanli- 
ness and economy in the specific applica- 
ion, electrical cooking and heating devices 
uight be safely exploited, but consumers 
-hould be persuaded not through talk or 
vlvertising, but by actually trying the ex- 
»eriment for themselves and observing the 
st as developed in the monthly bills, 
hich the speaker believed would prove 
atisfactory. 

The paper by Mr. J. Kermode, of the 
cleveland Electric Dluminating Com- 
any, entitled “Some Practical Sugges- 
ions on the Wiring of Residences and the 
“acilities Given to Consumers for In- 
reased Use of Electricity,” was an exceed- 
ngly practical one, showing as it does the 
ulvance that has been made by some elec- 
ric lighting stations in presenting to the 
uiblie in attractive form suggestions 
vhich through such a medium can be 
nade with greater persistence and less 
‘{ficiousness, and with repetitions that 
vould not be permissible by way of per- 
sonal calls, and with that effectiveness 
which pictorial illustrations possess over 
every other form of literary presentation. 

In connection with wiring houses, Mr. 
Maxon enquired to what extent can a cen- 
iral station afford to stand the cost of wir- 
ing houses? He solicited an expression 
from members present as to whether they 
favored free or partially free wiring. 

Mr. Young stated that his company 
made it their policy to do all their own 
wiring at a moderate charge covering 
actual cost of labor and installation. He 
had found that competitors such as gaso- 
line and acetylene companies would offer 
io take out electrical equipment and in- 
stall their own in exchange. In reference 
to wiring for closet lights, his company 
had found this a good thing, enabling 
them to place an increased number of 
lights. He had written to the manufac- 
turers of heating appliances, obtained their 
printed matter and circularized locally. 
hut had discovered that the first cost of 
the apparatus was quite an obstacle. Mr. 
Mauger stated that his company was en- 
deavoring to overcome that objection to a 
large extent, believing that in order to 
exploit the devices properly they should 
be furnished at low cost. They hoped to 
he able to put on the market an electric 
oven at from $10 to $15. 

The report of the nominating commit- 
tee was then received, and on motion of 
Mr. Bendure, one ballot was cast and the 
following declared elected for the ensuing 

year: 

President—F. 


Ohio. 


K. Valentine, Piqua, 


ELECTRICAL REVIEW 


Vice-President—W. E. Russell, Massil- 
lon, Ohio. 

Secretary-Treasurer—-D. L. Gaskill, 
Greenville, Ohio. 

Advisory Committee—Samuel Scovil, 
Cleveland, Ohio; J. A. Bendure, Lima, 
Ohio; D. L. Gaskill, Greenville, Ohio. 

Executive Committee—M. E. Turner, 
Cleveland, Ohio; E. J. Bechtel, Toledo, 
Ohio; M. C. Hull, Columbus, Ohio; W. E. 
Miller, Mt. Gilead, Ohio; W. P. Engel, 
Defiance, Ohio. 

Finance Committee—E. H. Beil, 
Youngstown, Ohio; Fred W. Bauer, San- 
dusky, Ohio; W. E. Richards, Toledo, 
Ohio. 

Publicity Committee—B. 8S. Young, 
Ada, Ohio; John H. Maxon, Gallipolis, 
Ohio; C. C. Collins, Columbus, Ohio. 

President-elect Valentine in a graceful 
speech of acceptance bespoke the coopera- 
tion of the retiring officers for the coming 
year, and acknowledged the compliment 
paid him in his election to the presidency 








of the association. 

The paper reporting results of tests on 
tantalum, prepared by William Ambler, 
professor of engineering in the UCase 
School of Applied Engineering, Cleveland, 
Ohio, after rehearsing tests as to distri- 
bution of light from the tantalum lamp 
with both clear and frosted bulbs, and 
comparisons made with the light distribu- 
tion from a sixteen-candle-power, 110-volt 
lamp with clear bulb and with a single 
coil carbon filament, also measurement to 
determine variation in candle-power with 
the voltage, etc., concludes as follows: 
“these results show that there will be a 
saving by the use of the tantalum lamp 
only when the cost of energy is above or 
about five cents per unit. 

“If we speculate upon the possible value 
ot this new lamp we should consider the 
value of burnt-out lamps. Allowing fifty 
per cent of the original cost as the value 
of the lamp there will be found to be a 
saving when worked out as above thirty- 
five per cent in favor of the tantalum 
lamp with the clear bulb with energy at 
ten cents per unit. With the energy at five 
cents, the saving amounts to 31.5 per cent, 
and at three cents, to 13.5 per cent. 

“It is evident that the success of this 
lamp will depend upon the ability of the 
makers to reduce the cost of the filament. 
There seems to’ be a probability of this in 
the direction of improved chemical and 
physical methods of manufacture, as the 
present high cost is due not so much to the 
value of the raw material as to the diffi- 
culty of working the metal into a fine 


wire.” 
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This and the two following papers were 
discussed together. 

Mr. E. R. Roberts, of the Nernst Lamp 
Company, Pittsburg, Pa., read a paper on 
“The Utility of the Nernst Lamp to the 
Central Station.” 

One of the chief advantages accruing 
to the central station through the use of 
the Nernst lamp is that it enables the 
company to maintain its charging rates 
under all conditions. The special fitness 
of the Nernst lamp as a business getter 
for the central station in gas competition 
has proved to be its most winning card 
in gaining recognition among electric 
lighting interests. In comparison with 
other commercial electric illuminants its 
advantages are such that, on the one hand, 
with high-priced gas, we find that it wins 
out even though placed at a disadvantage 
with the are and incandescent in the 
terms of the lighting contract. On the 
other hand, where natural gas abounds, 
the light user finds that with the Nernst 
lamp the cost of electric light is reduced 
to a point where the difference is more 
than compensated by the inherent advan- 
tages of this light over gas light. 

Mr. F. W. Wilcox, of the General Elec- 
tric-Edison Lamp Works, Harrison, N. J., 
read a paper on “High-Efficiency, High 
Candle-Power, Incandescent Lighting 
Units.” The paper gave special attention 
to the new General Electric lamp with 
the General Electric metallized filament. 

The closing event of the convention 
was the lecture on “Illuminating Engi- 
neering,” delivered on Friday evening by 
Mr. W. D’A. Ryan, of the General Elec- 
tric Company, Lynn, Mass. The hall was 
crowded with ladies and gentlemen who 
paid close attention to the lecture and ac- 
companying illustrations. The lecture 
was a general treatment of the subject of 
light and color, with some reference to 
illuminating engineering, the various 
points being illustrated by specal appa- 
ratus designed expressly for the purpose. 
A number of interesting and instructive 
color experiments were performed, which 
had a practical bearing on the lighting of 
large areas, such as stores and the like. 
At the conclusion of the lecture a pari- 
chromoscope, or color booth, was ex- 
hibited, which showed the effect of the 
incandescent, arc, Nernst, and mercury 
lights upon various textile fabrics exposed 
to these various lights, and the change 
in color of certain materials when trans- 
ferred from the mercury to the arc-light 
booth. Probably the most important point 
brought out by Mr. Ryan was the im- 
provement in are lighting by the use of 
the light balancing selective diffuser, 
giving a considerable increase in the effi- 
ciency on the counter level when are lights 
are used, producing a perfectly steady and 
white light. 
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The exhibit of the Westinghouse com- 
panies occupied a large parlor on the ground 
floor of the Hotel Victory, and it was one of 
the most attractive and complete exhibits at 
the convention. The exhibit comprised a 
full line of portable electrical measuring in- 
struments: alternating and direct-current 
arc lamps, transformers, lightning arresters, 
switches, alternating and direct current for 
motors, ammeters, voltmeters and watt- 
meters. The prepayment wattmeter, which 
was on exhibition, attracted very consider- 
able interest. A complete line of samples of 
Sawyer-Man incandescent lamps was dis- 
played in a glass case. On a large display 
board were shown fuses of sizes suited to 
various voltages. 

The corridor of the hotel on the ground 
floor where all of the exhibits were made 
was illuminated by Westinghouse alternat- 
ing-current arc lamps. Samples of Nernst 
lamps were also exhibited. 

The following representatives of the vari- 
ous Westinghouse interests were in attend- 
ance at the convention: Westinghouse Elec- 
tric and Manufacturing Company—cC. B. 
Humphrey, manager retail sales; G. B. 
Dusinbarre, manager ‘Cleveland office; H. W. 
Beebe, H. C. Draper, W. C. Egert, Cleveland 
office; J. W. Schantz, Cincinnati office; 
Lawrence Moore, Detroit office; W. P. Jend, 
Columbus office; J. H. Klinck, Pittsburg 
office. The Westinghouse Air Brake Com- 
pany—T. W. Newburn, Cleveland office. The 
Westinghouse Machine Company—J. H. 
Wagenhorst, Cleveland office. Nernst Lamp 
Company—Max Harris, sales manager Pitts- 
burg office; E. R. Roberts, Pittsburg office; 
Jas. Anderson, Columbus office; J. F. 
Hoover, Buffalo office; C. H. Davis, Detroit 
office. J. C. McQuiston, superintendent of 
the Westinghouse companies publishing de- 
partment, Pittsburg. 

Mr. S. R. Fralich was in charge of the 
exhibit of the Benjamin Electric Manufac- 
turing Company, of Chicago, showing a line 
of are bursts, both ceiling and pendent 
forms; also samples of regular lighting 
specialties. 

The Library Bureau, represented at Cleve- 
land by Mr. T. E. Crawford, Ohio agent, 
showed an interesting line in one of the 
parlors on the ground floor of card record- 
keeping systems, showing samples of outfits 
in use by the Cleveland Electric Illumi- 
nating Company and the Northern Ohio 
Light and Traction Company, being card 
meter reading systems and meter record sys- 
tems, billing systems, and miscellaneous 
central stations accounting of all kinds. Mr. 
H. A. McKee, of Chicago office, was also in 
attendance. They also showed vertical sys- 
tems of handling correspondence for elec- 
tric lighting companies, and forms used by 
Chicago Edison Company, and Peoria Gas 
and Electric Company, Peoria, IIl. 

Mr. A. A. Serva showed an exhibit from 
the Fort Wayne Electric Works, including 
the new prepayment integrating wattmeter. 
This was designed by its Mr. J. J. Wood, 
and is now being manufactured in large 
numbers. 

Close by the Westinghouse parlor was 
that of the General Electric Company, where 
could be found at all times the smiling face 
of that well-known veteran, W. J. Hanley, 
of Cincinnati. With him were the following: 
H. J. Mauger, N. R. Birge and R. E. Russell, 
Schenectady; F. W. Wilcox, J. I. Solomon, 
of the Edison Lamp Works, Harrison, N. J., 
and W. D’A. Ryan and G. H. Stickney, of 
Lynn, Mass. The piece de resistance of the 
General Electric Company at this meeting 
was the illustrated lecture by Mr. Ryan; 
but the exhibit directly under Mr. Hanley 
was an interesting one, covering a complete 
line of electric cooking devices, including 
flat-irons, cigar-lighters, glue-pots, etc. Inde- 
structible and interchangeable as to parts, 
these devices are rapidly growing in favor 
and are bound to occupy no small share of 
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the public attention at no distant day in the 
way of household utilities. 


REPRESENTATIVES OF MANUFACTURING AND 
SUPPLY HOUSES. 

Allis-Chalmers Company and Bullock Elec- 
tric Manufacturing Company—F. C. Colwell, 
Cincinnati, Ohio; H. Morrison, Cleveland. 

American Circular Loom Company— 
Thomas H. Bibber, Chelsea, Mass. 

Atlas Engine Company—John A. Bechtel, 
Cincinnati, Ohio. 

Baily, Fred W. C., consulting engineer, 
Cincinnati, Ohio. 

Banner Electric Company—R. T. Hamil- 
ton, Youngstown, Ohio. 

The F. Bissell Company—F,. M. Knierim, 
Toledo, Ohio. 

Bryan-Marsh Company—F. W. Godfrey, 
Chicago, Ill. 

Doubleday-Hill Electric Company—Elliott 
Reynolds, Pittsburg, Pa. 

Duncan-Hobson Electric Company—C. W. 
Hobson, S. A. Hobson, Dallas, Tex. 

Electric Appliance Company—Perry R. 
Boole, George H. Porter, Chicago, III. 

Electric Storage Battery Company—H. H. 
Froman. 

The Erner & Hopkins Company—H. B. 
Rogers, Columbus, Ohio. 

Fowler, Harry R., Toledo, Ohio. 

Kuhlman Electric Company—Elkhart, 
Ind. 

F. D. Lawrence Electric Company—C. S. 
Kuntz, Cincinnati, Ohio. 

Nagel Electric Company—H. E. Adams, 
Ernest J. Paradis, Toledo, Ohio. 

National Carbon Company—A. G. Sum- 
merell, Cleveland, Ohio. 

John A. Roebling’s Sons Company—J. W. 
Brooks, Cleveland, Ohio. 

Sanderson & Porter—Leo A. Phillips, New 
York, N.. Y. 

Standard Electric Company—G. F. Meyers, 
R. C. Stueve, Cincinnati, Ohio. 

Stanley-G. I. Electric Manufacturing Com- 
pany—Lawrence Clark, Chicago, Ill.; W. A. 
Ekberg, district manager, Cincinnati, Ohio. 

Stanley Instrument Company—F. J. Alder- 
son, Great Barrington, Mass. 

Turbine Engineering Company—L. G. 
Read, New York, N. Y. 

Warren Electric Manufacturing Company 
—L. C. Read, New York, N. Y. 

Wagner Electric Manufacturing Company 
—G. Percy Cole, engineering department, 
St. Louis, Mo.; Dean Kmerson, Cincinnati; 
Lehman B. Hoit, Cleveland. 

White, L. G., electrical engineer, Colum- 
bus, Ohio. 

Buckeye Electric Company—F. W. Bliss, 
Cleveland, Ohio. 

Cleveland Electrical Supply Company—S. 
Griesser, Cleveland, Ohio. 

Duncan Electrical Manufacturing Com- 
pany—W. H. Sinks, Lafayette, Ind. 

Burke Electric Company, lessee of Key- 
stone Electric Company—J. W. Leech, Erie, 
Pa. 

Miller-Selden Electric Company—W. H. 
Selden, Jr., Detroit, Mich. 

Post-Glover Electric Company—E. L. Van 
Winkle, P. J. Williams, Cincinnati, Ohio. 

Warren Electric Manufacturing Company 
—wW. M. Lenhart, H. B. Warren, Sandusky, 
Ohio. 


REPRESENTING CENTRAL STATIONS. 


Ada—B. S. Young, manager Ada Water, 
Heat and Light Company. 

Akron—R. L. Johnston, Northern Ohio 
Traction and Light Company, Akron, Ohio. 

Alliance—D. W. Low, superintendent 
Alliance Gas and Electric Company. 

Bellaire—E. L. Booth, superintendent 


Bellaire Light and Power Company. 
Bowling Green—E. H. McKnight, L. E. 
B. C. & N. Railway Company. 
Cleveland—M. E. Turner, president Ohio 
Electric Light Association, J. Kermode, H. 
L. Wallau, engineering department, Edward 
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E. Noble, superintendent of construction, 
Cleveland Electric Illuminating Company. 

Columbus—Geo. C. Bohn, superintendent 
contracting department, A. N. Cope, B. L. 
Chase, superintendent lines, Columbus Pub- 
lic Service Company; C. C. Collins, assist- 
ant general superintendent, Columbus Rail- 
way and Light Company. 

Defiance—W. P. Engel, manager the 
People’s Gas and Electric Company. 

Dennison—O. B. Welch, superintendent 
and general secretary United Electric Com- 
pany. 

Fremont—T. L. Schrantz, Fremont Gas 
and Electric Company. 

Gallipolis—John H. Maxon, superintend- 
ent and manager Gallipolis Gas and Coke 
Company. 

Greenville—D. L. Gaskill, president, H. C. 
Ayres, Samuel Harnish, Greenville Electric 
Light and Power Company. 

Jamestown—S. A. Brown, 
Electric Light Company. 

Lima—J. A. Bendure, general manager 
Lima & Toledo Traction Company; E. M. 
Bendure, the Lima Electric Railway. 

Lisbon—Ira Clifford Bean, New Lisbon 
Gas and Electric Company. 

Massillon—Warren E. Russell, president 
and treasurer Massillon Light, Heat and 
Power Company. 

Middletown—E. H. McKnight, Middletown 
Electric Light and Power Company. 

Mt. Vernon—kE. T. Selig, general manager 


Jamestown 


Ohio Railway and Light Company, Mt. 
Vernon, Ohio. 
Mt. Gilead—W. E. Miller, Mt. Gilead 


Water, Heat, Light and Power Company. 

Newark—Melville Gillett, president Lick- 
ing Light and Power Company. 

Piqua—F. E. Valentine, manager Miami 
Light, Heat and Power Company. 

Urbana—J. H. McCrosky, Urbana Light 
Company. 

Sandusky—Fred W. Bauer, manager, Emii 
A. Bechstein, superintendent electrical de- 
partment, Sandusky Gas and Electric Com- 
pany. 

Toledo—E. J. Bechtel, superintendent, T. 


Douglas Buckwell, John Gilmartin, meter 
department, W. E. Richards, engineering 
department, Toledo Railways and Light 
Company. 


Warren—S. F. Messer, Warren Water and 
Light Company. 

Wauseon—W. F. Hubbell, Wauseon elec- 
tric light plant. 

Youngstown—E. H. Beil, superintendent, 
S. C. Rogers, secretary Youngstown Consoli- 
dated Gas and Electric Company. 

In the ladies’ bowling contest, the first 
prize, a coffee percolator donated by the 
General Electric Company, was won by 
Mrs. Barkdell. Second prize, Westinghouse 
fan, donated by Westinghouse Electric and 
Manufacturing Company, won by Mrs. 
Adams. 

Croquet prizes: first prize, silver candela- 
bra, donated by Mr. E. J. Bechtel, of the 
Toledo Railways and Light Company, Mrs. 
Mauger. Second prize, flat-iron, donated by 
American Electric Heater Company, Miss 
Miller. 

Euchre prizes: first prize, chafing-dish, 
donated by Simplex Electric Heating Com- 
pany, Mrs. Young. Second prize, electric 
curling-iron, donated by Mr. M. C. Hull, of 
Columbus, Mrs. M. E. Turner. Third prize, 
eight-inch revolving fan motor, donated by 
the Fort Wayne Electric Works, Miss Miller. 

In the guessing contest on colors during 
Mr. Ryan’s lecture, confined to ladies of 
the association, a tie between Mrs. Serva 
and Mrs. Miller was decided by revolving a 
color disc in favor of Mrs. Miller, who was 
awarded the electric heater donated by Presi- 
dent Turner. 

A large number of ladies were in attend- 
ance at the convention and suitable enter- 
tainment was provided for them, including 
bathing and boating, as well as the various 
contests. 
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Electrical Patents. 


Charles T. Bradshaw, of Philadelphia, 
Pa., has assigned to the Attracto Com- 
pany, Philadelphia, Pa., the entire interest 
in a patent (796,559, August 8, 1905) 
recently obtained by him on an electric 
sign. The general object of the invention 
is to produce a revolving sign in which 
letters placed upon its opposite sides will 
appear to be existing in space, owing to 
the rapid revolutions of the sign, and 
which will attract attention by its move- 
ment as well as by sound devices operated 
by rapidly passing through the air. A 























ELEctRIC SIGN. 


body is provided having illuminated 
letters or symbols upon the sides thereof 
in the same axial positions. Means are 
provided for illuminating the letters. A 
shaft supports the body and extends into 
casings connected by a tube. Suspending 
means are attached to the tube and insu- 
lated therefrom. Means are employed for 
rotating the body, and other means are 
provided for conveying current from the 
suspending means to the rotating body. 
The General Electric Company, Sche- 
nectady, N. Y., is the assignee of a patent 
(796,470, August 8, 1905) granted to 
Alfred Swan, of New York, N. Y., on a 
base-making machine. The object of the 
invention is the manufacture of bases for 
incandescent lamps having a moulded- 
glass joint between the several contacts, 
forming a waterproof and moistureproof 
joint of high insulating power and great 


ELECTRICAL REVIEW 


mechanical strength. This is applicable 
to all types of lamp bases in commercial 
use. The contacts are placed in moulds, 
carried by a rotatable head in the proper 
relative position, and this head is inter- 
mittently rotated, allowing the moulds to 
come successively under a continuously 
flowing stream of molten glass. Each 
mould is caused to dwell under the stream 
for a predetermined time, so that it re- 
ceives a definite quantity of molten glass, 
and is then shifted under a plunger. This 
plunger is operated to compress the 
material in the mould into the desired 
form while the following mould is re- 
ceiving its charge. By having the molten 
material flow in a continuous stream the 
supply is uniform, as no cooling, and con- 
sequent clogging, occurs at the outlet of 
the glass reservoir. The machine com- 
prises a reservoir for insulating material 
having a feed outlet open during the en- 
tire operation of the machine, whereby a 
continuous stream of molten material 
flows therefrom. A mould is arranged to 
receive the metallic parts of a base and 
to hold them in proper relative position. 
Means are provided for shifting the mould 
intermittently into the path of the stream 
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Base-MAKING MACHINE. 


and maintaining it under the stream for 
uniform periods. Other means are em- 
ployed for compressing the molten 
material into a definite shape in the 
mould, and speed-varying devices are pro- 
vided to adjust the well of the mould 
under the stream. 

Tracy R. Campbell, of Aberdeen, S. D., 
is the inventor of a telephone call mechan- 
ism, relating more particularly to improve- 
ments in signaling apparatus employed in 
telephoning, though perhaps useful in other 
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analogous relations (796,562, August 8, 
1905). The principal object is to simplify 
greatly signaling mechanism of the above 
character by making certain elements per- 
form a plurality of functions, thereby not 
only reducing the number of parts, con- 
nections, and the like, but also effecting 
a material reduction in the space nec- 
essary to contain the apparatus. A com- 
bined motor and magnetoelectric gen- 
erator is employed, including a field mag- 
net and an armature having a shaft. A 
crank disc is carried by the shaft and has 
a socket. A lever is pivotally supported at 
one side of the shaft between its ends, 





TELEPHONE CALL MECHANISM. 


one end of the lever being movable into 
and out of the socket of the crank disc. 
A bell is provided, and cooperating with 
this bell is a clapper carried by the lever. 
A spring engages the lever to hold the 
same in the socket. A driving shaft has 
a gear connection with the armature shaft, 
one end of the driving shaft being movable 
into engagement with one side of the lever 
for moving the same against the tension 
of the spring and out of engagement with 
the crank dise. 





Extending the Foreign Trade of the 
United States. 

The Department of Commerce and La- 
bor is desirous of securing the coopera- 
tion of manufacturers and other persons 
interested in the efforts being made by this 
department, through the Bureau of Manu- 


facturers, to extend the foreign trade of 
the United States. In furtherance of this 
work it is proposed to establish a com- 
prehensive card index which will enable 
the department upon application to fur- 
nish information desired by manufactur- 
ers, or by intending purchasers, and it 
is intended to extend the system, if the 
necessary authority shall be granted by 
Congress, to the principal consulates of 
the United States. Blanks are being sent 
to all parties interested, containing re- 
quests for information concerning the 
name and address of firms, the location of 
branch establishments, a description of 
the product, the capital, capacity per day, 
month or year, where the product is sold, 
and any other information which the com- 
pany might reasonably see fit to con- 
tribute. 
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The Control of Carbons in Arc Lamps of 
the Inclined Carbon Type. 

A description is given here of a metnod 
of controlling the movement of the car- 
bons in an are lamp of the inclined carbon 
type. The object of the arrangement is 
to ensure a regular feed of the carbons at 
the proper rates, and to avoid irregulari- 
ties due to changes in temperature or other 
The carbons are clamped in 
holders slipping on guide-rods. They are 
fed forward by means of an endless wire 
belt which passes over a series of ‘pulleys. 
At the upper part of the lamp placed 
centrally is a short shaft on which are 
two pulleys grooved to receive the wire 


causes. 


belt; the diameters of the pulleys being 
such as to ensure feeding the two car- 
bons forward at the proper rate. The 
movement of this pair of pulleys is con- 
trolled by any suitable regulating mechan- 
From these two pulleys the belt 
passes to the right and to the left over 
two pairs of idlers, and then down to the 


‘ism. 


carbon-holders, passing thence» beneath 
two other attached to a_ holder 
which can move vertically on a guiding- 
rod. The weight of this holder and two 
pulleys gives a proper tension to the wire 
belt, and allows any change in tempera- 
ture to be taken care of.—Translated and 
abstracted from L’Electricien (Paris), 


idlers 
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Electric Pumping Plants. 

A new pumping station, driven by elec- 
tric motors, has been put in service at 
Rotterdam, N. Y., for supplying the city 
of Schenectady. The plant is capable of 
24,000,000 
per day against a head of 110 pounds. The 
pumps consist of two eighteen-inch, two- 
stage vertical shaft turbines of the Worth- 
Each turbine consists of 
an outer casing inside of which is a set 
of fixed diffusion rings and impeller. The 
water enters the top of the casing at the 
centre of the impeller, and is thrown out 
through the diffusion rings into the dis- 
charge chamber, the vanes being so curved 
as to transform the kinetic energy into 
statie pressure with minimum loss. The 
pumps are installed in a twenty-one-foot 
pit, and draw water through a forty-two- 
inch suction pipe from two circular wells 
forty-two and thirty-five feet deep and fifty 
The vertical shafts of 
the pumps are direct-coupled io the rotors 
of two 800-horse-power, 550-volt, forty- 


pumping gallons of water 


ington make. 


feet in diameter. 
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cycle, three-phase, General Electric, 
squirrel-cage induction motors installed 
on the station floor. The speed of the 
motors is 800 revolutions per minute, and 
lubrication is effected by forcing oil at 
a pressure of about 100 pounds under 
the thrust bearing. The supply of oil 
is maintained by two vertical triple 
Knowles oil pumps, each direct-driven by 
three-horse-power induction 
motor. Since the main pumps are located 
above the normal water level of the wells, 
they are primed by a nine by seven-inch 
vacuum pump, direct-driven by a five- 
horse-power induction motor. There is 
also a drainage pump installed in the pit, 
which consists of a Worthington one- 
stage, vertical, volute-type pump. This is 
driven at 1,200 revolutions per minute by 
a direct-connected, five-horse-power, three- 
phase, induction motor installed near the 
priming pump. All of these motors are 
supplied with current at 550 volts, forty 
cycles, three-phase. The supply to the 
station is brought by two independent 
10,000-volt transmission 
from a substation of the Schenectady 
Illuminating Company, which receives its 
current from Mechanicville and Spiers 
Falls. The lines are also connected to the 
power stations of the General Electric 
Company so as to give insurance against 
At the pumping station the 
voltage is lowered by two banks of three 
250-kilowatt, single-phase, air-blast trans- 
The secondaries of these trans- 
formers are provided with taps for starting 
the main motors at quarter and half volt- 
age. There is in addition a 150-kilowatt 
lighting transformer for supplying the 
station, the village and the nearby rail- 
way station with lights. This plant re- 
places the old steam plant which had a 
daily capacity of 12,000,000 gallons.—Ab- 
stracted from Insurance Engineering 
(New York), August. 
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The Kinetic Variation of Pressure in Elec- 
tric Generators. 


While the drop pressure, due to re- 
actions in electric generators, has been 
studied carefully, the drop pressure due 
to change in speed has not, says Mr. Alex- 
ander Russell, received sufficient atten- 
tion. Generators are usually tested for 
regulation at constant speed, but in actual 
practice they seldom operate thus. A 
knowledge of the true value of the drop 
due to change in speed is of use in prac- 


tical work, but in comparing the relative 
merits of different machines, it is of little 
value. If three per cent variation from 
the speed of one machine may cause only 
a three per cent variation in the voltage, 
while in another the same variation may 
cause a per cent variation in 
voltage. In both machines the voltage may 
drop ten per cent between no load and 
full load when the speed is kept constant. 
In practice the speed is often three per cent 
lower at full load than at no load, so that 
in practical work the first machine would 
have only a six per cent drop, while for 
the second it would be thirty-three. What 
one wishes to know is the ratio of the per- 
centage variation in pressure to the per- 
centage variation in speed. In general 
this ratio will depend on the drop in 
speed, and in order to obtain a definite 
value the drop in speed must be assumed 
small. The author then deduces analvtic- 
ally an expression which gives this ratio. 
For a separately excited machine the ratio 
is unity. For a series-shunt or compound 
dynamo, or for a compound alternator, 
the ratio may be large. The running in 
parallel of machines having large ratios 
will be unsatisfactory, as slight variations 
in the speed of the engines will give rise 
to large circulating currents, and the run- 
ning would be unstable. This ratio is 
called the kinetic factor. The machine in 
which this factor is as large as five would 
require constant attention, even when 
operated singly. The author then con- 
structs a graphical figure to meet the con- 
ditions required in his analytical expres- 
sion. This is done for various types of 
machines. For a series machine, the total 
characteristic is taken and a_ tangent 
drawn to the point of the curve at which 
the machine is to operate. A perpendicu- 
lar is also dropped from this point to the 
base, which represents current values. 
The kinetic factor of the series machine 
is then given by the ratio of the distance 
cut off on the base between the tangent 
and the perpendicular to that inclined 
between the origin and the point where 
the perpendicular meets the base. The 
more nearly saturated the magnetic cir- 
cuit be, the more stable is the machine. 
For shunt machines the same construction 
is employed, using in this case, however, 
the saturation curve of the generator. 
This construction excludes the effect of 
armature reactions. Here also the higher 
the saturation of fields the more stable is 
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the machine in operation. If expense 
were no object, the kinetic factor could 
be made equal to 1.1. In practice, a 
mechine having a kinetic factor which is 
ni greater than two is found to satisfy 
a!’ reasonable requirements.—A bstracted 
jy. the Electrician (London), August 4. 
a 

Te,hines and Reciprocating Engines of the 

‘idland Railway Company, England. 

smparison is here made by Mr. Will- 
in Gray of the performance of turbines 
a. reciprocating engines which is inter- 
es ng in view of the contest for su- 
nacy now going on. The Midland 
 \way Company has secured four new 
steamers for the service between 
1i \sham Harbor, Lancashire, England, 
a Belfast, Ireland, and the Isle 
o! Man. Two of these have been fitted 
w . vertical triple-expansion four-cylin- 
engines, and two have been fitted with 
|’ sons turbines of the marine type. In all 
fir vessels the boiler equipment is the 
en- 


bal WwW 


The two having reciprocating 
* t =) oO 
the turbine 
steam pressure, 


Ny; { 
and one of vessels 
ui ize the same 200 
po inds per square inch. In the remaining 
tu bine vessel it is only 150 pounds. This 
«erence in the equipment of the two 


oO Ig 


tv bine vessels is made 1o determine the 
n) st efficient arrangement. Their propel- 
ls are somewhat different, and the tur- 
hi es operate at different speeds. Dur- 
inv official trials, considerably — better 
s} cds were obtained from the turbine ves- 
~ s than from the others, and at the same 
tne the total consumpticn of coal per 
horse-power-hour was less. At speeds 
to twenty knots, 
|. turbine is more economical than 
The 


between 


fom fourteen knots 


reciprocating engine. maxi- 
difference nine- 
i and twenty knots, which is the 
In the case 


ham occurs 
1 rmal speed of the vessels. 
© the Manxman which employs steam at 
pounds pressure, this difference is 
urteen per cent. In the case of the 
her turbine steamer it is eight per cent. 
liese vessels were put into regular serv- 
on September 1 last vear, and Mr. 
ray has been allowed to examine the log 
oks of all. This enabled him to com- 
‘ile a table showing the different perform- 
of the four This table 
als with the matter from a commercial 
andpoint. It ignores the differences of 
~veed and coal consumption due to the 
‘lative weights of turbines and recip- 
rocating engines. It gives the amount of 
coal that each vessel consumed on a given 
'umber of trips; the conditions in each be- 
The results point to a 


ces vessels. 


ig the same. 
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marked decrease in the coal consumption 
of the Manxman. As compared to the en- 
gine-equipped steamers, the Manxman did 
20.3 knots for the same coal consumption 
that the other vessel had at 19.5 knots. In 
other words, the Manxman by means of its 
turbine equipment made the trip to Bel- 
fast at a speed of 19.5 knots with a sav- 
ing of 9.3 per cent in coal as compared 
with the engine-equipped steamers. At a 
speed of 19.3 knots the saving was 8.5 
per cent. There is a further economy in 
the amount of oil required, which is five 
the turbine 
steamers. This permits the oiling gang 
to be reduced from four to two. Mr. Gray 
then discusses the saving of space ob- 
tained through the use of the turbine. 
While this requires less head room, it 
takes more floor space, so that the total 
saving is not as large as might at first 
be thought. In the case of the Manxman, 
there is a saving of about 115 tons, whic: 
is nearly six per cent on the light weight 
of the steamer.—Abstracted from Engi- 
neering (London), August 4. 
a 


gallons less per trip on 


The Use of Reactance Coils with Rotary 
Converters to Give a Drooping Char- 
acteristic. 

In this short study, M. H. De Waal con- 
siders the use of reactance coils to give 
rotary converters a drooping characteristic 
and enable them to operate in parallel with 
a storage battery at a practically constant 
load. When these machines are used for 
charging storage batteries and are fed at 
a practically constant voltage, the char- 
acteristic on the direct-current side is prac- 
tically horizontal. By a judicious choice 
of transmission current, one can obtain a 
condition in which the droop in voltage, 
due to ohmic resistance and inductance 
of the line combined, will produce at a 
substation a voltage varying with the line 
current. This gives the desired drooping 
characteristic, but if this arrangement is 
not possible there are two other ways of 
accomplishing the same purpose. The 
first is the use of a reversible booster, the 
second in the insertion of reactance coils 
between the line and the converter. The 
first arrangement is the most appropriate 
if the substation is so large that the 
batteries must be charged rapidly and eco- 
nomically, for then the installation of the 
booster does not bring any important ad- 
If, however, the substa- 
tion is smaller, the second method would 
be more convenient, if allowable, and is 
worth investigating in any particular case. 


ditional expense. 


The case is then taken in which a three- 
phase generating station, containing regu- 
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lating batteries, is placed six kilometres 
from the main station. The allowable 
variation in load is assumed to be ten per 
cent above and below the normal. The 
equipment required is taken to be three 
converters, each rated at ninety kilowatts, 
500 volts. One of these machines forms 
the The regulating battery is 
designed to take care of sudden increases 
in the load of 250 amperes, and at the 
same time to withstand a charging cur- 
If the self-induction 
of the line is small compared with that of 
the reactance coils, and the resistance of 
the latter is small compared to that of 


reserve. 


rent of 150 amperes. 


the line, the voltage at the terminus of 
the line in the substation would be prac- 


tically in phase with that at the main sta- 
tion, so that a simple graphical construc- 
tion will enable the voltage for any par- 
ticular load at the station to be deter- 
mined. The load on the substation varies 
from 160 to 600 amperes. Since the load 
on the converters is to be regulated within 
ten per cent, they should not give more 
than 396 amperes when the load calls 
for 600 amperes, and they should not give 
less than 324 amperes when the load 
calls for 16@ amperes. The manufac- 
turers of the battery stated that under 
these conditions the voltage of the battery 
will be 481 with a discharge of 204 am- 
peres, and 514 with a charge of 164 am- 
peres. When idle the voltage will be 500. 
The efficiency of the transformers is taken 
at ninety-six per cent. Frequency of the 
supply is twenty-five cycles. The line loss 
in watts is five per cent. Combining these 
figures with the demands on the converter, 
tne reactance necessary to give the desired 
regulation is computed, and is found to 
be 0.05 henry. This excessive inductance 
is prohibitive because of the poor power- 
factor that would result, so that in the 
case considered it would be necessary to in- 
stall a booster—Translated and abstracted 
from the bulletin of the Association des 
Ingenicurs Electriciens (Liege), June 30. 





Development in England. 

The use of electricity for power and 
lighting is greatly increasing in Lanea- 
shire, says the British Trade Review, and 
the power supply companies are likely to 


Electrical 


have a prosperous future, inasmuch as 
electric pumping and working in pits, 
and electric driving in cotton mills, and in 
other industries, are making a greater out- 
put imperative. The development of elec- 
tric traction has been enormous in and 
around Manchester, and it is now possible 
to travel from the latter city to Leeds, a 
distance of about forty miles, by electric 
car. The development of the use of elec- 
tricity for lighting and industry has been 
equally surprising. The Manchester elec- 
tricity committee, which has recommended 
a reduction in the price of current, has 
mains 292 miles in extent, and during 
the past year supplied nearly fifty millions 
of units, ' 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The New General Electric Flat-Iron. 

The vast improvement which electricity 
is effecting in the ease of performance of 
many household and business operations 





es 





~HeatinG ELEMEN' OF Evectric FLAtT-[RON. 


is well shown in the new electric flat-iron 
which the General Electric Company has 
recently placed upon the market. 

This flat-iron is so far superior to the 
old-fashioned iron that in spite of its re- 
cent development about 6,000 irons have 
been already shipped. One of the most 
completely equipped laundries in the 
world is among the establishments using 
these irons exclusively, and many house- 
holders of widely varying means have in- 
stalled them in their homes. 

The heating unit of this iron is a resist- 
ance coil of liberal cross-section enclosed 
in a metal shell. 
that the heat flows to the work as fast 
as it is generated. The iron thus remains 
evenly hot under the most constant use, 
and no work is delayed by a cold iron or 


a 


This coil is so designed 


al 
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Parts oF ELectric Fuat-Iron. 


scorched by an overheated one. A great 
saving in time is thus effected over the 
old-fashioned method where several irons 
are needed and frequent trips to the stove 
are requisite to keep the iron hot. The 
resistance unit is of the highest efficiency 
and durability and may be easily renewed 
when necessary. Only enough metal is 
used to carry the heat from the resistance 





unit to the work, the requisite weight 
being in the handle. This gives a far 
better balance to the iron than was pos- 
sible in the old kind. The handle is made 
of fibre and remains cool. The iron is 
so shaped as to ensure an even tempera- 
ture at its face, and its high polish greatly 
facilitates the work. It is so designed as 
to meet practical laundry needs, and has 
been found to be far easier to insert in 
plaits and ruffles than the ordinary kind. 

The features of safety and convenience 
in this iron are especially noteworthy. 
There is no necessity for fire to heat the 
iron, and the insertion of the plug in a 
lighting socket gives a traveler an iron 
immediately available for use in any hotel 
room wired for electric lighting. 

Each flat-iron is furnished with a stand, 
eight feet of special flexible cord and a 
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Evectrric FLiat-IRoN CoMPLETE WITH CoRD 
AND PLu6Gs. 


porcelain detachable plug which fits the 
heavy brass contacts of the iron. 

Repeated endurance tests, made by 
allowing the iron to remain 1,000 hours 
on its individual stand, with the current 
turned on, have conclusively proved the 
durability of the General Electric flat- 
iron. 








The Railway Electric Power 
Company. 

The Railway Electric Power Company, 
New York city, has issued a handsome 
publication descriptive of the Ganz sys- 
tem of railway operation. This company 
is the sole proprietor of all American 
patents covering this alternating-current, 
three-phase traction system for main line 
railway traffic, rapid transit, suburban and 
interurban lines, and mining and indus- 
trial railways. An illustrated description 
of the Valtellina line, built by Messrs. 
Ganz & Company, of Budapest, is given, 
together with the details of the latest type 
of three-phase locomotive. 


The Electrical Industry in Europe. 

Some statistics relating to the electric- 
al industry in Europe are given in the 
Electrical Review, London, for August 4. 

The Gesellschaft fur Elektrische Un- 
ternehmungen, of Nuremburg, which is 
the financial trust of the Schuckert Com- 
pany, is for the fifth time unable 
to pay any dividend. A_ loss of 
about $330,000 was incurred in 1901-2, 
of $105,000 in 1902-3, and of $170,090 
in 1903-4. For the past year there 
was a small surplus of $1,500. 
The capital of this company is $8,000,000. 
Receipts during the past year were a little 
over $600,000; the working expenses, 
about $77,000; interest and bank charves, 
$335,000; depreciation and loss on se- 
curities, $170,000. 

The Akkumulatoren Fabrik Actien 
Gesellschaft, of Berlin and Hagen, which 
controls the ‘Tudor battery in Germany, 
states that the volume of its business in- 
creased from $2,125,000 in 1903 to $2,- 
620,000 last year. The company paid a 
dividend of twelve and one-half per cent. 

The Voigt & Hadffner Company, of 
Frankfort-on-Main, which manufactures 
large apparatus, switches, safety devices 
and regulators, paid a dividend of four per 
cent on a capital of $5,000. 

The Mix & Genest Company, of Berlin, 
paid a dividend of seven and one-half per 
cent on $900,000 capital. 

The International Electricity Company, 
of Berlin, which was formed in 1890 to 
take over a number of German companies, 
had a surplus of $48,000. This company 
has paid back to the stockholders $1,250,- 
000, and has thus reduced its capital to 
$2,500,000. 

The Gesellschaft fur Angewandte Elck- 
tricitat, of Baden, Switzerland, earned net 
profits amounting to $118,000 in 1904. 
This is nearly twice as much as the earn- 
ings of the previous year. A dividend of 
five per cent on a capital of $2,000,000 has 
been paid. 

The Schweizerische Gesellschaft iur 
Elektrische Industrie, of Basle, Switzcr- 
land, which is an investment company 
with close relations to the Siemens & 
Halske Company, of Berlin, paid a divi- 
dend of five per cent on a capital of 
$2,000,000. 

The Russian Electrotechnical Works, of 
St. Petersburg, a branch of the Siemens & 
Halske Company, made a profit of $216,- 
000 in 1904. Practically all of this was eim- 
ployed in paying a deficit for the previous 
year. 

The Russian Felten & Guilleaume Com- 
pany incurred a loss of $193,000. 
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The New Kellogg Harmonic Ringer 
for Party Lines. 

The production of a polarized ringer 

for use with the “harmonic” system of 

selective party-line signaling, that is both 


some time of the Kellogg Switchboard 
und Supply Company, Chicago, IIl., and 


ELECTRICAL REVIEW 


washer, the spring washer being placed 
over the threaded end of the stud immedi- 
ately under the yoke. This method of 


fastening the studs makes a very firm, and 
at the same time adjustable, connection. 
In adjusting the positions of the gongs 
it is only necessary to turn the two set- 
screws in either direction, thereby bring- 
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ringer. The adjustment of the space be- 
tween the armature and the magnets is 
accomplished by the pole-pieces which are 
screwed into the cores of the magnets. 
These pole-pieces can be raised or lowered, 
and any adjustment attained which is 
desired. 

This ringer is made very efficient by 





Fie. 1.—New Party-LinE ‘* Harmonic” RINGER. 


the harmonie ringer which it is now 
placing on the market is claimed to meet 
all the requirements of a perfect party- 
line ringer. 

The principle of the harmonic system 
is now very well known. In brief, the 
sistem may be stated as follows: every 
reed has a natural period or rate of vi- 
hration, and by applying small impulses 
of foree to this reed it can be made to 
take up that particular vibration. If the 
same amount of energy were applied at 
a different rate, this particular reed would 
not respond. This being the case it only 
remained to design a ringer having a reed 
or armature which would be acted upon 
ly electrical impulses sent over the tele- 
phone line from a suitable ringing ma- 
chine in the telephone exchange. This 
new ringer is the outgrowth of a con- 
siderable number of experiments along 
‘his line, and it is confidently asserted by 
‘he maker of this ringer that all the pre- 
vious disadvantages have been overcome. 

In Fig. 1 is shown a front view of 
‘his new ringer. The method of adjust- 
ng the positions of the gongs should be 
particularly noted. The studs to which 
he gongs are fastened are inserted in slots 
t either end of the yoke which joins the 
wo cores of the ringer. Through these 
studs there passes a threaded set-screw, 
on the outer end of which is a square head 
with two flanges. These two flanges rest 
in the upturned grooves on the end of the 
\oke. The stud is held down to the yoke 
by means of two lock-nuts and a spring 


ing the gongs either nearer or farther 
away from the tapper. This method of 
adjusting the gongs is without doubt one 
of the best means ever designed for this 
purpose. 

The tapper, it will be noticed, is a 
cylindrical-shaped bar at the top of the 
tapper arm. It is securely fastened to 
the tapper arm so that there is no possi- 
bility of that part of the ringer ever 
getting out of adjustment. 

In order to furnish the four different 
ringers necessary for the different party 
lines, four tappers of different lengths have 
been made. The tapper arm is securely 
riveted to the armature, and the armature 
is riveted to the steel spring upon which 
the tapper mechanism vibrates. 

In case it is desired to change the 
ringer in a certain telephone instrument 
to another party on the line, it is only 
necessary to loosen the lock-nuts at the 
lower ends of the spools, which makes 
it possible to remove the whole armature 
and tapper mechanism, and another set 
can be inserted in its place. This simple 
operation does away with the old system 
of transferring wires onto different clips 
in the different telephone instruments, 
also making it possible to connect every 
telephone on the line in exactly the same 
manner. 

Fig. 2 shows the end view of the ringer, 
and gives a fair idea of the construction 
of the armature end of the ringer. Fig. 3 
shows part of the ringer disassembled, and 
shows the general construction of this 
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the fact that the permanent bar magnet 
is in metallic contact with the armature 
of the ringer, which is a very great advan- 
tage and a result not yet obtained in the 
regular type of polarized ringer. 

Another very important advantage 
which this harmonic ringer possesses is 
the fact that it can be placed in any com- 
mon battery telephone to take the place of 
an ordinary single-party polarized ringer. 
This is especially valuable to operating 
companies which wish to change their ordi- 
nary instruments to four-party instru- 
ments without the expense which would 
otherwise be necessary in the installation 
of entirely new telephones. It may also 
be stated that when this ringer is used 





** Har- 


Fic. 3.—Parts oF New Party-LineE 
MONIC” RINGER. 
in any telephone, the appearance of the 
same from the outside differs in no way 
from the ordinary ringer, and unless a 
person opened up the telephone and ex- 
amined the ringer, it would be impossible 
to tell the instrument equipped with this 
ringer from a single-party telephone. 
The Kellogg company is the originator 
of this four-party “harmonic” system of 
selective party-line signaling, and will be 
pleased to furnish any information desired 
in regard to the new ringer. 
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A New Generator. 
Mr. William A. Johnson, of Toronto, 
Canada, has invented a new type of re- 
volving-field alternating-current generator. 


ELECTRICAL REVIEW 


rectly thrown on the line as an induction 
motor, and when up to the speed the field 
can be excited and thereafter operated as 
a synchronous motor. 


This extra wind- 
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Fic. 1.—NeEw REVOLVING-FIELD ALTERNATOR. 


The accompanying illustrations give a 
the of this 
Fig. 1 is a view of the new 


good idea of construction 
machine. 


revolying-field alternator and shows the 





Fic. 3.—ARMATURE. 


This — short- 
circuited winding is placed on the ma- 


short-circuited winding. 
chine so as to make it self-starting when 
intended for use as a synchronous motor. 
Under light load the machine can be di- 


ing, however, is not essential to the ma- 
chine when used as a generator, but 
simply adds extra qualities when used as 
either a generator or synchronous motor. 

The new rotating field is shown in 
Fig. 2. The field may be mounted on either 
a horizontal or vertical shaft to suit the 
driving power. 

Fig. 3 shows the armature of this ma- 
chine. The inventor claims that this 
machine has superior regulating qualities 
and operates at a very low temperature. 
The air-gap between polar faces and the 
armature iron may be as short as mechan- 
ical clearance may require. The machines 
are manufactured in Canada by the 
United Electric Company, Limited, of 
Toronto. 





-_ 
Some Recent General Electric 
Orders. 

Some of the orders recently secured by 
the General Electric Company, Schenec- 
tady, N. Y., are interesting, as indicative 
of the persistent demand for electrical ap- 
paratus throughout the world. A num- 
ber of orders are listed below: 

Five twenty-five-kilowatt, 125-volt, non- 
condensing, direct-current turbine genera- 
tors, operating at 140 pounds steam press- 
ure, for the Public Service Corporation 
of New Jersey. 

One _ two-phase, 





2,300-volt, 500-kilo- 
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watt turbine alternator; one fifty-kilowatt 
engine-driven generator with switchboard, 
and twenty fifteen-kilowatt transformers, 
for the Wilkesbarre (Pa.) Gas and Elec- 
tric Company. 

One 500-kilowatt, three-phase, 600-vo!t 
Curtis turbine alternator, for the Nashua 
(N. H.) Manufacturing Company. 
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One three-phase, 2,300-volt, sixty-cevc! 
500-kilowatt Curtis turbine  alternatc, 
with fifteen-kilowatt turbine exciter an 
switchboard, for Connorsville (Ind.} 
Light, Heat and Power Company. 

One seventy-five-kilowatt and one 15! 
kilowatt, 250-volt, direct-current Cur 
tis turbine generators, for North Jelico 
Coal Company, Louisville, Ky., for use a! 
the mines of this company at Berth: 
and Wilton, Ky. 

Two 900-kilowatt, 11,500-volt, three 
phase, revolving-field water-wheel-drive 
generators with complete switchboard, fo 
Catawba Power Company, Rock Hill, 8. C 
making eight machines of this ratin 
sold to this company. 

One three-phase, revolving-field, 2,30/ 
volt, 200-kilowatt alternator; one eight) 
five-horse-power, one 125-horse-powe! 
2,080-volt, induction motors with complet: 
switchboard, for replacing steam drive b: 
electric drive in the Fork Shoals Cotto: 
Mills, Fountain Inn, S. C. 

100 inducticn motors and sixty-sevel 
transformers aggregating 122 kilowatts 
and one 500-kilowatt, six-phase, 600-voli 
rotary converter with reactive coil trans- 
formers and switchboard complete, for 
Nashville (Tenn.) Railway and Light 
Company. 

Six 100-kilowatt transformers 
300-horse-power switchboard, for the elec- 


with 
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trical equipment of a new factory build- 
ing for the A. C. Lawrence Leather Com- 
pany, Peabody, Mass. Current for the op- 
eration of this factory in connection with 
the original equipment will be furnished 
‘rom the company’s power-house recently 
‘nstalled by the General Electric Com- 

ny. 

me two-phase, 150-kilowatt engine, 

j-volt generator with direct-connected 

citer, and twelve two-phase induction 

iors aggregating 162 horse-power with 
iso sixty-eycle, 240-volt, oil-cooled com- 
, nsators, for the Challenge Cutlery Com- 
piny, Bridgeport, Ct. 

ine six-phase, 600-volt, 500-kilowatt 
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ers of 20,000 maximum voltage, and nine 
induction motors aggregating 600 horse- 
power, for the Clover (S. C.) Cotton 
Manufacturing Company. 

Thirteen three-phase, sixty-cycle induc- 
tion motors aggregating 129 horse-power 
with switchboards, for Foster-Armstrong 
Company, Despatch, N. Y. 

—<—- 
Induction Motors for Constant 
Speeds. 

The Commercial Electric Company, 
Indianapolis, Ind., has placed on the mar- 
ket a line of induction motors for constant 
speeds. The company has retained the 
services of Mr. H. M. Hobart, of London, 
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is such that an equal division of this 
clearance is always secured and main- 
tained, it being impossible to assemble 
the machine in such manner as to give 
the rotor an unequal air-gap on opposite 
sides. In order to reduce the wear of the 
rotor shaft to the minimum, very large 
bearing surfaces have been provided. 
The bearings of these machines are self- 
oiling and self-aligning and are so ar- 
ranged that the machines can be con- 
veniently inverted when location renders 
it desirable. The bearings will be made 
dust-proof when desired, and if the op- 
erator should flood them with oil, no dam- 
age to the machine could occur. ' 





Fia. 1.—Inpuction Motor FOR CoNsTANT SPEEDS. 


rotary converter with three 430-volt, air- 
hiast transformers of 185-kilowatt capac- 

v, and one seventy-five-kilovolt-ampere 

r-blast reactive coil, one starting panel, 
one alternating-current and one direct-cur- 
ent 500<kilowatt rotary converter, for 
-ashville (Tenn.) Railway and Light 

mpany. 

Four GE-67 railway motors and two 

-12 controllers, for Rochester (N. Y.) 
‘ailway Company. j 

Fifteen two-motor GE-57 equipments 
ith K-11 controllers, for Toledo (Ohio) 
‘allway and Light Company. 

100 one-twenty-five horse-power induc- 
ion motors for candy-spinning machines, 
or the Electric Candy Machine Company, 
Nashville, Tenn. 

Seventeen 115-volt, direct-current mo- 
iors, for Oliver-Finnie Grocery Company, 
Memphis, Tenn. This company is a large 
manufacturer of candy and this motor 
equipment will be used for operating the 
various machines used in candy-making. 

Thirty-five induction motors aggregat- 
‘ng 838 horse-power for various manu- 
facturing companies in Massachusetts, for 
use in paper mills, cotton mills, ete. 

Three 200-kilowatt, type H transform- 
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England, who has for years past been en- 
gaged in designing corresponding lines of 
manufacture for various continental fac- 
tories. Fig. 1 shows the M. T. and H. 
T. induction motors. These machines are 
constructed in two different classes for 


Fig. 2.—Motor STa‘ior. 


The shafts are of crucible steel of large 
diameter and the distance between bear- 
ings is reduced to a minimum. 

The rotors are mounted on the shaft 
under hydraulic pressure. Ventilating ap- 
ertures, shown in Fig. 1 and Fig. 2, are 
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constant-speed work, the selection of the 
class depending upon the nature of the 
work to be performed. 

In order to produce a high power-factor 
in these machines, it is essential that they 
have a limited clearance between the ex- 
ternal diameter of the rotor and the in- 
ternal diameter of the stator. The de- 
sign of the stator frame and stator head 


provided across the faces of the stator 
and rotor coils so that free circulation of 
air is secured. Special attention has been 
given to the starting devices used in con- 
nection with these machines so that the 
starting current is reduced to that practic- 
ally used in the direct-current motors 
of corresponding capacities. Fig. 3 shows 
the details of parts of these motors. 
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Organization of the Illinois Inde- 
pendent Telephone Association. 
The Illinois Independent Telephone 

Association held its inaugural session at 

ten o’clock on the morning of August 7 

at the Coliseum, Peoria, I]. Several hun- 

dred managers of independent telephone 
exchanges in Illinois and Missouri were 
in attendance. 

The following officers were elected: 

E. R. Conklin, Aurora, president. 

Mansfield Savage, Champaign, vice- 
president. 

C. B. Cheadle, Joliet, secretary. 

C. S. Hankins, Decatur, treasurer. 

The state will be divided into eleven 
districts, each of which is to elect a vice- 
president, who is to be a member of the 
state organization, following the Ohio 
plan. 

At the opening session a paper entitled 
“The Value of Independent Telephone 
Securities as an Investment” was read by 
Q. F. Barry, of Carthage. The convention 
was addressed by Mr. James B. Hoge, of 
Cleveland, Ohio, president of the Na- 
tional-Interstate Telephone Association. 








A Clearing House Established for 
Iowa Telephone Lines. 

Twenty representative telephone men 
from all parts of Iowa convened at Boone 
on August 11 and completed plans for 
the inauguration of a clearing house to 
check toll messages and apportion the 
earnings of the total earnings which pass 
over two or more toll lines. The head- 
quarters of the association will be in Des 
Moines, and it is expected that the move- 
ment started in Boone will extend to every 
other independent company in the state. 

The officers elected are as follows: 

President—C. C. Deering, Boone. 

Vice-president—P. C. Holdoegel, Rock- 
well City. 

Secretary and treasurer—J. M. Plaister, 
Fort Dodge. 

The three officers, together with E. H. 
Martin, of Webster City, and Charles E. 
Cockerill, of Sioux City, constitute the 
board of directors. 
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The Railway Signal Association. 

The regular meeting of the Railway 
Signal Association will be held in the 
Great Northern Hotel, Chicago, IIl., on 
Tuesday, September 12. Sessions will be 
held in the morning at 10.30 to 12.30, 
and in the afternoon from 2.30 to 6. The 
annual meeting of the association will be 
held at Niagara Falls, N. Y., October 10, 
1905. 
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Annual Reunion of the Old Time 
Telegraphers’ and Historical As- 
sociation and the Society of the 
United States Military Tele- 
graph Corps. 


The tenth annual reunion of the Old 
Time Telegraphers’ and Historical Asso- 
ciation and the Society of the United 
States Military Telegraph Corps will be 
held in New York city, August 29, 30 and 
31, and September 1. The headquarters 
will be at the Waldorf-Astoria, Fifth 
avenue and Thirty-fourth street. 

On Tuesday, August 29, there will be 
held the business meeting of the Old Time 
Telegraphers’ and Historical Association 
at ten o’clock in the morning. Following 
this will come the business meeting of 
the United States Military Telegraph 
Corps at 11.30. At eight o’clock in the 
evening a theatre party has been arranged 
to witness “The Pearl and the Pumpkin” 
at the Broadway Theatre. 

On Wednesday, August 30, at ten 
o’clock, a steamboat trip will be made to 
Coney Island. The entire day and even- 
ing will be passed at this resort. 

On Thursday, August 31, the entire 
day will be given over to visiting places 
of interest in New York city. At seven 
o’clock in the evening the annual banquet 
will be held at the Waldorf-Astoria. 

On Friday, September 1, the day will 
be devoted to an automobile ride about 
town, visiting various points of interest. 

The present officers of the association 
are as follows: 

John C. Barclay, president. 

Francis W. Jones and Frederick Pearce, 
vice-presidents. 

John Brant, secretary and treasurer. 

Executive | committee—Charles  C. 
Adams, New York; William H. Baker, 
New York; Belvidere Brooks, New York; 
George H. Corse, Ogden, Utah; Thomas 
A. Edison, Orange, N. J.; U. J. Fry, Mil- 
waukee, Wis.; L. B. McFarlane, Montreal, 
Canada; Melville E. Stone, New York; 
J. B. Van Every, New York. 








Test of Electric Traction in 
Switzerland. 


The results of certain tests carried out 
by the Oerlikon Company with the Ward- 
Leonard system have been made public. 
The weight of the locomotive employed is 
forty-four tons. The trains hauled 
weighed from 125 to 255 tons. One of 
these trains weighing 200 tons was drawn 
up an 0.8 per cent grade at a speed of 
eighteen miles per hour. ‘The weight given 
does not include that of the locomotive. 
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The output of this locomotive was 300 
kilowatts measured at the axles. This 
train, when starting from rest, reached 
a speed of eighteen and one-half miles per 
hour in fifty-seven seconds on a level track. 
There was no sparking of the motors dur- 
ing this test. The use of the system in 
braking is so satisfactory that it was em- 
ployed instead of the mechanical brakes 
provided. The line voltage was 15,000; 
the average speed 16.8 miles per hour; 
the average output at the power-house 
was 310 kilowatts, while that at the axles 
was 216. This gives a total efficiency 
of 69.5 per cent. The following are the 
efficiencies for the different parts of the 
system: the locomotive step-down trans- 
former 98.5 per cent, motor-generator 
eighty-five per cent, motors and gearing 
eighty-six per cent. Two per cent of ihe 
total energy was consumed by the exciier 
and air-pump. The line losses were 0.5 
per cent. This test gives a consumption 
of 68.2 watt-hours per ton-mile on the 
grade, and 23.7 on the level. 





Sale of the United States Light and 
Heating Company. 

At a meeting of the board of directors 
of the United States Light and Heating 
Company recently, the control of that con- 
cern passed into the hands of the New 
York Air Brake Company. Mr. Charles 
A. Starbuck, president of the latter, is 
now president of the United States 
Light and Heating Company, and Edwin 
Hawley is the new vice-president. The 
capitalization of the United States Light 
and Heating Company was recently in- 
creased from $3,000,000 to $6,000,000. 
The company was incorporated in New 
Jersey a little more than three years ago, 
and its object is to furnish heat, light 
and power for railroad cars by the Mos- 
kowitz system. This system, it will be 
remembered, has been described at length 
in the ELEcTRICAL REVIEW, and has been 
pronounced by operating companies as one 
of the most successful of the axle-lighting 
schemes. The new directors of the United 
States Light and Heating Company are: 
W. F. Crandell, Clifford Chaffee and ©. 
G. Smith. A. Sanford Adler, who has 
been the leading interest in the develop- 
ment of the Moskowitz patents, and 
Charles S. Furst were reelected to tlie 
board. 
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The annual meeting of the International 
Association of Municipal Electricians cou- 
vened at Erie, Pa., on August 23, 24, 
and 25. | 














August 26, 1905 


325 








CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


POWER PLANT ON THE TENNESSEE RIVER—Major Henry 
C. Newcomer, United States engineer at Chattanooga who has 
drawn the plans for the lock and dam in the Tennessee river, in con- 
nection with the electric power plant, which is to be built by C. E. 
James, J. C. Guild and associates, has forwarded the lock and dam 
plans to the secretary of the war department for approval. As 
soon as the plans are returned the actual work on the lock and 
dam will begin. The plans for the big 36,000-horse-power plant are 
being drawn by a local architect. Work will begin in sixty days. 


ANOTHER PLANT ON THE SUSQUEHANNA RIVER—A mort- 
gaze for $10,000,000 has been filed at York, Pa., to secure a bond 
issue to be made by the McCall’s Ferry Power Company, a corpora- 
tion of New York capitalists, which proposes building a power plant 
on the lower Susquehanna river, near McCall’s Ferry. The Knicker- 
bocker Trust Company, of New York, is named in the mortgage as 
trustee for the bondholders. The mortgage covers real estate 
along the river in York and Lancaster counties, Pa., and Cecil and 
Hartford counties, Md., as well as securities in companies that have 


been consolidated in the power company. 


CALIFORNIA GAS AND ELECTRIC SALE—The deal between 
the California Gas and Electric Corporation and the San Francisco 
Gas and Electric Company, involving millions of dollars, has been 
cousummated and the California corporation will soon absorb, it 
is said, the San Francisco company. It is understood that the 
California Gas and Electric Company took the stock of the San 
Francisco concern at the rate of $75 per share, and that the delay 
was caused over the cash payment. The absorbing company wanted 
to give $5,000,000, but the local company stood out for $10,000,000, 
and this is believed to have been the price on which a settlement 
was reached. 


MEXICAN ELECTRICAL NOTES—La Electra, South America, 
the company in which the Bermejillos of Mexico City are primarily 
interested and which owns the electric lighting system in Guada- 
lajara and has a concession for the construction of an electric street 
railway system in La Electra, has secured an option for the pur- 
chase of the Kunhardt street railway system in Guadalajara for 
$500,000 cash. The option runs two weeks. The Kunhardt mule-car 
system comprises about fifteen kilometres of track, and has been 
operated at a good profit for many years. If the Bermejillo com- 
pany acquires the system the majority of the lines will be electri- 
fied. The purchase would give the Bermejillo interests control of 
the street railway situation in Guadalajara. 


KEYSTONE TELEPHONE COMPANY’S PLANS—Elaborate 
plans are contemplated by the Keystone Telephone Company for 
the rapid extension of its system throughout the city of Philadelphia. 
The improvements have been made possible through the fact that 
the company has available cash assets of $750,000, the balance of 
the recent issue of $4,000,000 first-mortgage five-year five-per-cent 
gold bonds, by which the company’s whole floating indebtedness was 
‘leared off. Already the work of laying conduits and installing 
cables has been begun in the northwestern part of the city between 
fairmont and Erie avenues and Twentieth street and the Schuylkill 
river, representing a territory which the company hitherto has 
not penetrated. That extension also will embrace the district lying 
between Indiana: and Erie avenues and Broad and Second streets. 
It is estimated that the total cost of the work will be about $125,000. 
The company proposes also to extend its system in West Philadel- 
phia, and toward that end has already begun enlargement of Its 
West Philadelphia switchboards and service lines at a probable cost 


of $30,000. The company now owns six telephone exchange build- 
ings, having an ultimate switchboard capacity of 34,200 lines, of 
which capacity 16,520 lines have been installed, that serve more 
than 17,000 telephones. Its present conduit system, located in 229 
miles of the streets, has a total capacity of 10,522,454 duct feet, 
and is now being added to daily. 


WESTCHESTER CONTRACT AWARDED—A contract has been 
awarded for the gradation and masonry of as much of the lines 
of the New York, Westchester & Boston Railroad Company as liés 
within the city limits. There are about four and one-quarter miles 
in all, and the contract amounts to about $1,000,000. Temporary 
contractors have been at work on the road in The Bronx since 
June 3. James P. McDonald will begin work within the next 
ten days, and is under a heavy bond to complete it within twenty 
months. The new road will extend from the Harlem river, or some 
junction with the subway or elevated lines further north, to Mount 
Vernon, from where one branch will extend to White Plains and 
the other will pass along the sound, reaching New Rochelle, Larch- 
mont, Mamaroneck, Harrison and either Rye or Portchester. All 
trains will be run by electricity, and during the rush hours the 
schedule will provide for a five-minute head-way, which will be 
decreased to fifteen minutes during the middle of the day. 


ELECTRIC POWER FOR MINES—The Animas Power Company 
has its electric plant at Rockwood, between Silverton and Durango, 
Col., on the Animas river, almost completed and the stringing of 
wires into the district has commenced. The work is under the 
management of W. R. Allen, of Colorado Springs, and will be pushed 
with vigor until completed. The site for a substation at Silverton 
has not yet been definitely decided upon, but it is thought that the 
junction of Cement creek and the Animas river, just outside the cor- 
porate limits of Silverton, is the most desirable point for the dis- 
tribution of the electric current to the various mines and mills of 
San Juan County, and that site will probably be chosen. To reach 
Animus forks and the headwaters of the Animas river, Gladstone 
and the tributaries of Cement creek, together with the side lines 
to the Silver lake and other large properties in the county, over 
sixty miles of primary aluminum wire will be required, and of 
secondary wire 150 miles will be required to accommodate the min- 
ing properties that have already signed contracts to use the Ani- 
mas power. The date set for turning on the current is October 1. 


EXTENSIVE ELECTRIC ROAD IN OREGON—Two hundred 
miles of standard gauge electric lines in the form of a loop, with 
Portland as the starting point and terminus, is the project of Dr. 
Henry Waldo Coe and his associates who have recently returned 
from a survey of the right of way which leads into the St. Helens 
mining district of Washington. The projected road starts from 
Portland, proceeds to Vancouver, crossing the Columbia river via 
Woodlawn, follows the north bank of the Columbia to Ridgefield, 
Woodland, Caples, Kalama, Kelso, Ladu, to Stella, thence to Castle 
Rock, Silver Lake and the St. Helens mining district, a branch 
through to the Morton coal fields, and a line through the mining 
district which shall cover all of the important mineral deposits of 
that section, thence in a southerly direction toward the mineral 
ground north of Washougal, down to the Columbia river, and 
through Washougal, Camas, Fishers and Vancouver, back to Port- 
land. The estimated cost of construction and placing in operation 
of this 200 miles of track is, according to Dr. Coe, $4,000,000. Power 
for the road is to be obtained from a plant which will be located 
on the Toutle river, where engineers have estimated 35,000 horse- 
power can be generated from the fall of the river. Other plants 
are to be constructed, and the electrical power thus obtained will 
be used to operate the road and for commercial purposes. 
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TELEPHONE AND TELEGRAPH. 
NASHVILLE, TENN.—The city council has rejected the tele- 
phone measure granting to C. A. Thatcher and Ernest Mitchell a 
franchise to operate a telephone system in the city. 


CRIPPLE CREEK, COL.—The Colorado ‘Telephone Company has 
purchased a new site for its Cripple Creek «xchar..» and is making 
active preparations for remodeling and extencing the service. 


GALLATIN, TENN.—The Cumberland Telephone and Telegraph 
Company is making improvements in Gallatin and Sumner County. 
A large force of hands is at work on the different lines leading 
into Gallatin. 


WABASH, IND.—The Bell Telephone Company is to expend 
$20,000 this fall in the virtual reconstruction of its plant at Hun- 
tington. The Bell recently purchased the United Telephone Com- 
pany lines, which includes the Huntington plant, and it is to 
be put in first-class condition. 


KAUKAUNA, WIS.—Work on the new telephone exchange to 
be installed by the Fox River Valley Telephone Company will be 
commenced at once. At present the company has a crew of men 
at work on its new exchanges at Green Bay and De Pere, and as 
soon as these are completed the men will be transferred to Kau- 
kauna. 


TILTON, N. H.—The Citizens’ Telephone Company has its new 
line to Ashland built, and soon patrons of the company in this sec- 
tion will be enjoying full service with the Grafton county town. 
The Citizens’ company has just installed a new central station at 
Meredith, and has begun giving service through a new switchboard 
there. 


HAMILTON, OHIO—The Cincinnati Bell Telephone Company 
has completed plans of a new two-story telephone exchange for 
Hamilton at an estimated cost of over $40,000. The building, fire- 
proof throughout and built largely of stone and concrete, will have 
dimensions of forty by sixty feet and will be equipped with every 
convenience. It will be located at Second and Ludlow streets, oppo- 
site the Hamilton high school. 


DOYLESTOWN, PA.—The Nockamixon Telephone Company has 
been organized with the following officers: president, William 0. 
Ealor, Kintnersville; secretary, Thomas L. Henry, Kintnersville; 
treasurer, T. M. Moyer, Ferndale; agent, Dr. F. H. Grim, Revere. 
The company’s line is connected with the Bell long-distance tele- 
phone and Riegelsville is the exchange. It connects with the 
Pennsylvania system of the Bell telephone lines. 


ASHLAND, PA.—The Merchants and Farmers’ Telephone Com- 
pany, a local telephone company, having its office at Ashland, is 
rapidly extending its lines throughout the county. Through its 
connection with Newman’s Mill Ashland is now in good telephonic 
connection with upper Hanover, and will extend its lines in the 
direction of Hanover courthouse, and the other sections of Han- 
over on petition of a sufficient number of citizens. 


VICTOR, COL.—At a recent meeting of the city council the 


previous action taken in granting a franchise to the El Paso Tele- 


phone Company to construct, operate and maintain a telephone 
system in Victor was rescinded. When the ordinance was passed 
the telephone company promised to supply a $5,000 bond but as 
that corporation failed to produce the surety the franchise was 
revoked. 

PARK CITY, UTAH—The surveyors for the Utah Independent 
Telephone Company have completed their preliminary work and 
the new company will commence the work of putting in its new 
exchange at once. The lot adjoining the building of the M. A. 
Aschhiem Company has been secured as a site for an exchange 
building, and the company will erect a two-story brick structure 
thereon. It expects to have the wires laid and the exchange in 
operation early this fall. 

COUNCIL BLUFFS, IOWA—The final contracts for all the ma- 


terial for the independent telephones have been placed and the 
work of construction in Council Bluffs is ready to begin. Wickham 


Brothers have been given the contract for the construction of over 
two miles of conduits in the city with a time limit for completion 
The work of setting poles for the outside toll lines 
Pole setting inside the city will not be 

Negotiations for the purchase of the 


of sixty days. 
will commence at once. 
undertaken for a month. 
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lot on South Main street at the head of First avenue have been 
completed. The architects are working on the plans for the $30,000 
building that will occupy the site and will soon be ready for cop- 
tractors’ estimates. The company has announced its determination 
to make another attempt to secure entrance into Omaha, Neb., anq 
connect with the 16,000 suburban telephones with Omaha business 
firms. The effort will first be made to get into South Omaha. 


DELAVAN, ILL.—Plans have been drawn and approved for the 
reconstruction of the lines of the Central Union Telephone Com. 
pany in Delavan, and the work will probably be done during the 
present summer and fall. Cables will be largely used. As nearly 
as possible all poles will be set and lines carried through a!leys 
and back streets. The local exchange was built in 1898, but the 
extension of the business since then has been so great that recon- 
struction becomes not only desirable but necessary. 


DUNKLEY, COL.—W. V. Hughes, F. I. Brown, William Fale, 
S. G. Stephenson, J. B. Male and D. M. Chapman, all of Pinn:cle, 
Col., and R. H. Dunkley, R. C. Dunkley, T. E. Dunkley, John Dunk ‘ey, 
George W. Dunkley, Horace Booth, Scott Dubean, Thomas Lu::dy, 
W. L. Yoast and George W. Allison, all of Dunkley, Col., an associa- 
tion of ranchmen, have been granted permission by the foresiry 
bureau to construct and maintain fifteen miles of telephone tine 
within the White river forest reserve, Colorado. 


AUSTIN, TEX.—The Commercial Telephone Company, of Te»as, 
has been sold at public auction for $110,000, being bought in by 
a committee representing the bondholders, most of whom ire 
located in Kentucky, Ohio and Indiana. The sale was the result 
of a suit brought by the stockholders to secure interest on $400,000 
worth of bonds, which was defaulted. It is announced that ‘he 
company, under the new organization, will proceed at once to 
enlarge and freshly equip the company’s property so as to cover 
Texas, Louisiana and Arkansas. 


FLORENCE, COL.—It is announced that the Colorado Tele- 
phone Company will build telephone buildings at Florence and at 
Canon City, the construction to begin early next year. About ‘ie 
same time the company will begin rebuilding the entire sysiem 
in these two cities and will install the central energy systenis. 
Thirty-five thousand dollars will be necessary to thoroughly equip 
Florence, and more money will be needed at Canon City. ‘The 
company proposes giving the same service to Fremont County 
patrons that is now enjoyed by Colorado Springs and Denver. 


ROME, N. Y.—Another step has been made toward the consvcli- 
dation of the independent telephone interest of New York state 
in the purchase of the Rome Independent Telephone interests by 
the Independent Telephone Securities Company, whose main offices 
have been in Utica, and whose controlling stock is owned by the 
Rochester Telephone Company. The deal whereby the Rochester con- 
pany acquired the controlling stock of the Independent Telephone 
Securities Company was recently consummated. Several well-known 
Uticans were interested in the latter company at the time of the 
transfer of the controlling stock. The Rome exchange has about 
1,200 telephones. Its equipment is modern and in good conditic 
The company has a growing business and under the new arran:°- 
ment many improvements will doubtless be made. With the new.y 
purchased system in Syracuse there will probably before may 
months be completed an independent toll system practically cro-s- 
ing New York state and extending into the northern counties. 


COUNCIL BLUFFS, IOWA—On each bank of the Missouri riv«:, 
two miles south of Council Bluffs, the Independent Telephone Co::- 
pany, of Council Bluffs, will erect towers of steel 125 feet high for 
the purpose of stretching cables across the stream to connect Council 
Bluffs with South Omaha. The structures will need to be very 
strong, as they will have to bear the weight of several lines of cable. 
Omaha, which has no independent exchange, will be left out, while 
Lincoln, Sioux City and Des Moines will get the benefit of the inter- 
state connection. The governmental regulation is that the cables 
shall be suspended at such an elevation that their lowest points 
shall be fifty feet above the surface of the river. In order to meet 
this requirement it was necessary to find a place wnere the river 
is comparatively narrow with a high bank on one side. The spa” 
at the point chosen will be 1,800 feet in length. The towers wil! 
be of sufficient height to be used as wireless telegraph stations, ani 
there is some likelihood that they will ultimately be made to serve 
that purpose. 
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ELECTRIC LIGHTING. 


JASONVILLE, IND.—The Jasonville Electric Company, recently 
incorporated, will soon ask for bids for the construction of a 
modern electric light plant in Jasonville. Jas. H. Parsons, presi- 
dent. 


FREEBURG, ILL.—At a meeting of the village board of Free- 
burg, hield recently, it was decided to erect a municipal light and 
power plant at a cost of $10,000. Work on the same is to be 
commenced as soon as possible. 


KAUKAUNA, WIS.—The Kaukauna Electric Light Company 
has applied for a franchise to light the village of Little Chute, 
transmitting power from the local plant and connecting the wires 
at the northern limits of Kaukauna. 


HENRIETTA, N. C.—The new electric power plant of the Hen- 
rietta Mills, which has been under construction for some time, is 
about completed. Power will be supplied by a 1,000-horse-power 
Westinghouse-Parsons steam turbine. 


LIVINGSTON MANOR, N. Y.—The Livingston Manor Electric 
Company is about to begin the work of extending its wires to 
Roscoe and Rockland, and in a short time will be prepared to 
furnish lights to the residents of these villages. 


PORTLAND, ORE.—The Sandy River Electric Company has 
been incorporated to construct canals and reservoirs on Sandy river 
for the generation of electricity. The incorporators are Elmer 
B. Colwell, C. W. Pallett and S. B. Cobb, and the capital is $10,000. 


GREENCASTLE, PA.—The Greencastle Light, Heat and Power 
Company has been chartered to furnish light, heat and power 
to Greencastle and vicinity. The stock is $10,000, held mostly by 
Philadelphia capital. Harry C. Hollinger, of Philadelphia, is 
treasurer. 


WESTFIELD, MASS.—The Hampden Electric Company has pur- 
chased a large tract of land in Blandford and Russell along the 
banks of the Westfield Little river. This tract covers all the 
storage sites on the Little river watershed. The company plans 
a rather extensive power development on the Little river. 


WEATHERLY, PA.—The Weatherly town council has decided 
to erect an entirely new electric light plant instead of replacing 
such parts as were wrecked in the recent explosion. The new plant 
will be much larger than the old one and will be up to date in 
every respect. The old outfit will be retained as an emergency 
plant. 


CAMBRIDGE, MASS.—The directors of the Cambridge Electric 
Light Company have decided to reduce the rates for incandescent 
lighting. This reduction will go into effect on October 1, and 
after that date the rate will be fifteen cents per kilowatt-hour, 
with ten per cent discount. Free lamp renewals will also be 
instituted. 


FALL RIVER, MASS.—The Fall River Electric Light Company 
has been authorized to issue $250,000 of capital stock, to be offered 
to stockholders at $130 per share. The proceeds of 190 shares of 
the same are to be used for the cancellation of a like amount 
of floating debt, and the remainder are to be used in the payment 
of plant additions. 


BELLE FOURCHBE, S. D.—The franchise for an electric light 
plant in Belle Fourche has been let to the Belle Fourche Power 
and Water Company, which is controlled by A. A. Moodle, presi- 
dent; A. H. Marble, vice-president; F. E. Bennett, secretary and 
treasurer, and J. S. Moodle, general manager. It is proposed to 
start work at once. 


DILLONVALE, W. VA.—The Dillonvale Heat, Light, Power and 
Water Company is making progress with its plant in the lower 
end of town. The boilers which were ordered and shipped some 
time ago will be placed as soon as they arrive. The wires are 
strung and everything is in readiness for the current as soon as 
the plant is completed. 


LATROBE, PA.—The Latrobe Electric Light Company has pur- 
chased the plant of the Derry Blectric Light Company. It is 
stated that the intention is to supply the current for the Wést- 
moreland County Street Railway. Latrobe, Derry, Bradenville, 
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Loyalhanna, Machesneytown and other intermediate points will be 
furnished with electric light from the Latrobe plant. 


THREE RIVERS, MICH.—The Constantine Hydraulic Company 
has taken entire control of what was known as the Three Rivers 
Light and Power Company, of Three Rivers. The Three Rivers 
company was organized previous to the year 1890, executing the 
first contract for lighting the city streets that year, Mr. T. L. 
Arnold being the manager and W. J. Willets president. 


ELLSWORTH, ME.—Operations on the preliminaries to the 
construction of the proposed power dam by the Bar Harbor & 
Union River Company are going on. At the present time, Civil 
Engineer E. W. Hill, of Bar Harbor, and A. Brown, a Boston man, 
who is financially interested in the affair, are spending their time 
up river making surveys to determine the exact amount of land 
to be flooded by the storage basin. 


NEWPORT, OHIO—The board of aldermen has adopted an 
ordinance introduced by Mayor Helmbold that provides for the 
submission to the voters at the coming election the question as 
to whether or not bonds amounting to $50,000 shall be issued for 
the purpose of ereeting a municipal electric light plant. It takes 
a two-third vote to pass the measure and it was defeated at the 
last election by a vote of 1,780 for and 1,285 against. 


IOWA FALLS, IOWA—The new electric line between Iowa Falls 
and Alden has been completed and as soon as the transformers 
are put in place Alden will be lighted by electricity. The town 
will put in several are lights and twenty-five thirty-two-candle- 
power incandescents for street lighting. Most of the business 
houses have been wired for the new service and a number of 
residences will take the new service as soon as it is started. 
Several farmers along the line will also use the lights. 


OSSINING, N. Y.—The Northern Westchester Lighting Com- 
pany, which recently acquired the plant at Ossining, is preparing 
to spend $150,000 in improvements. The money will be spent 
principally in Ossining to give the village an improved lighting 
system, such as is at present enjoyed by Tarrytown and neighbor- 
ing towns. The company is meeting with encouragement from 
the local authorities in its efforts’ to improve the service. 


LIVINGSTON, MONT.—Ground has been broken for the new 
power plant of the Livingston Water Power Company, which is 
to be erected one mile south of the town on the banks of the Yellow- 
stone river. The building will be a substantial stone structure, 
and will be equipped with the latest machinery throughout. The 
water power now in use by the company will be utilized for oper- 
ating the new plant. The company expects to expend about $200,- 
000 on the work. 


ST. AUGUSTINE, FLA.—The St. John’s Light and Power Com- 
pany has made application for a charter for the manufacture and 
sale of gas, electricity or other illuminants for light or power, 
to own, construct and operate electric street railways, tram roads, 
to build bridges, amusement parks, etc., its principal place of 
business to be located at St. Augustine. The officers named in 
the application are William D. Barnett, president; W. M. Bost- 
wick, Jr., vice-president, and Thomas R. Osmond, secretary. 


ESSEX JUNCTION, VT.—L. M. Farnham, of Boston, a civil and 
mechanical engineer, has, with Mr. Nash, of Burlington, been in 
consultation with S. A. and C. W. Brownell regarding the develop- 
ment of the water power on the south side of the river for an 
electrical plant. Plans have been submitted and are under con- 
sideration. It is not yet decided as to what extent the work will 
be advanced this summer, but some preparatory work will prob- 
ably be done soon. Some work in getting the land into shape 
already has been begun. 


DALTON, MASS.—The Dalton Power Company has begun the 
erection of a second power-house on the site formerly occupied 
by the wheel-house at the old Kittredge mills. The buildings will 
be twenty-six by thirty-two feet and will be built of brick. The 
contract is held by Dwyer Brothers. The Kittredge dam and 
raceway were repaired a short time ago and are ready for use 
in connection with the new developing plan. A Pelton water- 
wheel and an electric generator will be installed in the new build- 
ing and the power will be transmitted to the wire from the power- 
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house to the Renfrew district. The building of the plant at the 
Kittredge mills will allow the second use of the water in the 
river and will add materially to the power generated. 


ENSLEY, ALA.—A proposition was recently taken up in Ensley 
by some 500 citizens to build a municipal electric light plant, and 
upon presentation of a petition to the city council it was learned 
that the city was obligated to take all lights necessary for the 
streets and public buildings from the Birmingham Railway, Light 
and Power Company for the term of ten years. This contract was 
drawn in 1904. It was decided unwise to call for an issue of 
bonds with such a contract in existence and the ordinance was 
defeated. 


WATERVILLE, ME.—Work has begun on the addition to the 
Bangs power station of the Waterville & Fairfield Railway and 
Light Company. The addition will be twenty-eight feet long with 
an eighteen-foot front, and will have the same height and finish 
as the part which it adjoins. When completed the addition will 
furnish enlarged dynamo room in the basement, and on the upper 
floor will furnish a place for the storage batteries which are to 
be removed from Fairfield te Waterville in order to centralize the 
plant in a more effective manner. 


MONROE, MICH.—The council at a special session passed a 
resolution for the sale of the municipal lighting plant to the 
General Construction Company, Limited, for $25,000, ten-year con- 
tract and franchise, lights at $56 per year. Included in the com- 
pany are the following stockholders: John J. Jackson, Detroit; 
S. D. Frey, Detroit; and George T. Wolf, Three Rivers. Both the 
sale and contract will have to be ratified by the people at a special 
election. Monroe purchased the lighting plant in 1899. The town 
did commercial as well as city lighting. 


PORT TOWNSEND, WASH.—A company of local capitalists who 
were refused an electric light and gas franchise by the city council 
at the last session is negotiating with the Port Townsend and Elec- 
tric Company for the purchase of its plant and franchise. If the 
deal is made the new company purposes to purchase the Point 
Hudson property at the east end of the city’s main business street, 
upon which is now located a saw-mill, ships’ ways and an aban- 
doned ice plant and machine shop. The plan includes the erec- 
tion of new buildings on this site for electric, gas and saw-mill 
plants. 


RADFORD, VA.—The Grayson Electrical Corporation will build 
a power-house at Grayson town, eight miles from Radford, which 
will light the towns of Christiansburg, Childress and Riner, and 
furnish power for a contemplated trolley line from Cambria to 
Christiansburg, besides such factories as may be established along 
the line. The power-house will be built just above the flour-mill 
of J. H. Grayson, and will be in operation, it is thought, by the first 
of November. The machinery has already been purchased. The 
company has a contract with the town of Christiansburg for the 
exclusive right of furnishing light and power to the town for 
thirty years. 


LEOMINSTER, MASS.—The Heat, Light and Power Corpora- 
tion, of Boston, now controlling the electric lighting plants of 
Clinton, Milford, Spencer and a number of other towns and cities, 
is to absorb the Leominster Electric Light and Power Company. 
The Leominster company was incorporated in 1877 and capitalized 
at $50,000. The officers are: president, Edward F. Blodgett; vice- 
president and secretary, Benjamin F. Peach, of Lynn; treasurer, 
Frank P. Blodgett. The trustees are H. A. Pevear, Charles H. 
Newhall, of Boston, and B. F. Peach. Less than fifty shares of 
stock are owned by Edward F. Blodgett, F. P. Blodgett, the A. H. 
Burdett estate and the Dr. C. E. Wheeler estate, of Leominster. 
The rest is controlled by the trustees, Thomas Robinson, of Bos- 
ton, and Henry M. Whitney, of Boston. 


PORTLAND, IND.—The city council has reduced the rate for 
electric light current to a schedule lower than that of any other 
paying plant in Indiana or Ohio. The light committee and Superin- 


tendent Bailey reported that it had been found possible to grant a - 


reduction. The new rate is: ten kilowatt-hours, eight cents per kilo- 
watt-hour; thirty kilowatt-hours, seven cents per kilowatt-hour, 


and sixty kilowatt-hours or more, six cents; and the minimum 
monthly charge is reduced from seventy-five cents to sixty cents, the 
city furnishing the meter. 


The old rate was from nine cents 
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to seven cents and each rate was stationary to such an extent 
as to make the reduction equal to thirty per cent. In making 
this reduction the purpose is to leave a sufficient profit to pay 
all expenses of the electric light department, including salaries, 
and give the city its seventy street arc lights free. 


CALUMET, MICH.—The annual meetings of the stockholders 
of the Houghton County Electric Light Company and the 
Houghton County Street Railway Company, both Stone ¢& 
Webster propositions, have been held recently, the electric light 
meeting in the offices in Houghton and the street railway session 
at the offices at the car barns in Hancock. Outside of the elec- 
tion of directors very little business was transacted. The stock- 
holders of the street railway company elected directors as follows: 
Frederick J. Bawden, Waldo E. Forbes, Henry G. Bradlee, Russel! 
Robb, Charles A. Stone, Nathaniel H. Stone, Guy E. Tripp, Edwin 
S. Webster and Charles D. Wyman. The directorate of the elec- 
tric light company follows: Henry G. Bradley, James R. Dee. 
Waldo E. Forbes, Henry R. Hayes, William L. Putnam, Russell 
Robb, Charles A. Stone, Edwin S. Webster and Charles D. Wyman. 
Officers of each company will be chosen at meetings of the 
directors to be held in Boston. 


SALT LAKE CITY, UTAH—The county commissioners have 
granted to Emil J. Raddatz a franchise to construct, maintain and 
operate an electric transmission system. The franchise is for 
a period of fifty years and the grantee agrees to commence work 
before September 1, next, and complete one line to Bingham Junc- 
tion and Sandy City by January 1, 1906. Raddatz agrees in con- 
sideration of the privileges granted to furnish to Salt Lake County, 
free of charge during the life of the franchise, a continuous serv- 
ice of electric lights not to exceed fifty thirty-two-candle-power incan- 
descent lamps, or are light equal to the same. The county is 
also accorded the right to string wires along the poles of the 
grantee without charge. The location of poles is to be controlled 
by the county commissioners, and Raddatz agrees that the county 
shall not be held liable for any accident, loss or damage that may 
occur in the construction or operation of the pole lines by reason 
of the act, default, negligence or misconduct of Raddatz, his suc- 
cessors or assigns. Failure of compliance with any of the con- 
ditions of the franchise on the part of the grantee subjects the 
franchise to forfeiture by the county commissioners at thleir 
option. It is expressly stated that the franchise shall not be 
exclusive. 


PERSONAL MENTION. 


MR. JOHN H. LYON, district manager of the Michigan state 
telephone exchange at Jackson, has been promoted to be district 
manager for the company at Houghton. His successor at Jackson 
is Mr. Walter L. Stevens. 


MR. F. M. STACK, general manager of the Scranton Illuminat- 
ing, Heat and Power Company, has been appointed general manager 
of the Economy Light, Heat and Power Company, of Scranton, Pa., 
and will direct the affairs of both companies. 


MR. C. H. MULFORD, manager of the New Haven office of the 
Western Union Telegraph Company, has been appointed assistant 
superintendent of the American District Telegraph Company and 
inspector of the Western Union company for Pennsylvania and New 
York states. 


MR. ROBERT R. LIVINGSTON has accepted a position with 
the Engineering Company of America, and will make his head- 
quarters at 74 Broadway, New York. Mr. Livingston was formerly 
connected with the Allis-Chalmers Company and recently with Mr. 
W. S. Barstow in electrical engineering work. 


MR. CHARLES C. EGBERT has been appointed mechanical 
engineer of the Canadian Niagara Power Company and of the 
Niagara Falls Power Company, their interests being practically the 
same. Mr. Egbert had charge of placing the turbines in the wheel- 
pit of the Canadian Niagara Power Company. 


MR. GEORGE G. MOREHOUSE, for a number of years secretary 
and assistant treasurer of the Rochester (N. Y.) Railway Company, 
has resigned to engage in an advertising enterprise with offices in 
Rochester. The vacancy caused by his resignation will be filled 
by Mr. J. C. Collins, present chief clerk and auditor. He was 
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formerly chief clerk of the Chester (Pa.) Traction Company, and 
was also assistant secretary of the Camden Suburban Railroad, of 
New Jersey. 

MR. T. E. FITZPATRICK, the retiring manager of the San Rafael 
(Cal.) Gas and Electric Light Company, was presented with a hand- 
somely engraved monogram gold ring on behalf of his fellow em- 
ployés. Mr. Fitzpatrick has been promoted to manage the Sacra- 
mento Gas, Electric and Railway Company, and he leaves many 
friends behind him. Mr. Wallace Foster succeeds him as manager. 


MR. JAMES STOWELL ANTHONY, of the General Electric Com- 
pany, was married to Miss Alys P. Scott, daughter of Mr. and Mrs. 
Alfred Bowne Scott, on August 15. The wedding took place at 
Geneva, Switzerland, the ceremony being performed by the Rev. 
Percy Gordon, assisted by the Rev. Mr. Belden. Mr. and Mrs. 
Anthony will return to this country early in the fall and will reside 
in New York. 

MR. EDWARD CLINE, who has been constructing engineer for 
the Utica (N. Y.) Home Telephone Company for the past three years, 
has resigned his position and will return to the Western Con- 
struction Company with whom he was engaged when he accepted 
the position with the local concern. Mr. Cline will leave Utica 
about September 1 for Toledo, Ohio, where he will have his head- 
quarters. The completion of the work for which he was engaged 
in Utica leaves him free to accept the offer made him by the con- 
cern with which he was formerly engaged. 


MR. CURTIS C. COLLINS has been appointed assistant general 
superintendent of the Columbus (Ohio) Railway and Light Com- 
pany, succeeding Mr. L. G. White, who has resigned to take the 
general managership of the Columbus Structural Steel Company. 
Mr. Collins is a son of former mayor George C. Collins, and was 
graduated from Ohio State University in 1895 with the degree of 
electrical engineer! He was associated for some time with the 
General Electric Company and has had a wide experience, both here 
and abroad, in the building and management of electrical systems. 

MR. WARREN H. GIRVIN, general superintendent of the Cen- 
tral New York Telephone and Telegraph Company, has resigned 
and is succeeded by Mr. W. W. Nicholson, of Utica, assistant general 
manager. Mr. Girvin retired on account of his health, and expects 
to take a long rest. Twenty years or so ago Mr. Girvin was super- 
intendent of the American District Telegraph Company at Syra- 
cuse, N. Y., with which the Bell company installed a telephone serv- 
ice. He built the first telephone exchange in the old Onondaga 
County Savings Bank Building in 1879, which had sixteen sub- 
scribers. In 1892 he became general manager of the Syracuse Elec- 
tric Light and Power Company, and in 1900 returned to the Cen- 
tral New York company as superintendent. 

MR. ALBERT S. RICHEY has been appointed assistant pro- 
fessor of electric railway engineering at Worcester Polytechnic 
Institute, Worcester, Mass. Mr. Richey graduated from Purdue 
University in 1894, having followed the course in electrical engi- 
neering. Since graduation he has been almost entirely engaged 
in electric railway engineering work, having at different times 
been in charge of the mechanical and electrical engineering depart- 
ments of the Muncie (Ind.) Street Railway Company and the 
Marion (Ind.) Street Railway Company and chief electrician and 
electrical engineer of the Union Traction Company, of Indiana. 
He resigns the position of chief engineer of the Indiana Union 
Traction Company. 

MR. WILLIAM B. HALE, president of the electrical section of 
the Western Society of Engineers, has accepted a position as 
general manager of the Mexican Telephone and Telegraph Com- 
pany and leaves this week for his headquarters at Mexico City. 
Mr. Hale leaves behind him a host of friends. Mr. Hale received 
his education at the University of Toronto and took a course in 
electrical engineering at the School of Practical Science in the 
same city. Shortly after graduation he removed to Chicago, accept- 
ing a position with the Sperry Electric Mining Machinery Com- 
pany. In 1890 Mr. Hale entered the employ of the Western Electric 
Company, at Chicago, and has been continuously associated with that 
company up to the present time, having had complete charge of the 
testing laboratories and cable-testing rooms for some time past. Mr. 
Hale has had a large experience in underground cable work, having 
superintended the installation of the cable systems in a number 
of cities, He was for several years secretary of the Chicago Elec- 
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trical Association and was elected to the presidency in 1904, shortly 
before the union of that body with the Western Society of Engi- 
neers, 2 movement in connection with which he was largely instru- 
mental. He was elected chairman of the electrical section of the 
Western Society of Engineers in January of this year. Mr. Hale 
is thirty-seven years of age. He was married in 1897. His ability 
to speak Spanish and French will be of considerable use to him in 
his new position. 

MR. F. A. STRATTON, president of the Westchester (N. Y.) 
Lighting Company, entertained about one hundred and twenty-five 
newspaper editors, public officials and other citizens of Westchester 
County on Wednesday, August 9, 1905, with a sail and vaudeville 
show on Long Island sound, followed by a clambake at Roton Point, 
the picturesque and well-known Connecticut resort. The outings given 
by Mr. Stratton are a hobby that he indulges in once a year, and are 
held for the purpose of sociability and to enable him to meet the 
people of the numerous communities lighted by his corporation, that 
he may keep in touch with their desires. Mr. Stratton started the 
outings four years ago for the purpose of entertaining the press, 
but as there were not enough editors to make a crowd large enough, 
he has since added mayors of cities, presidents of villages and many 
personal friends to the list of invited guests. 

MR. WALTER E. HARRINGTON has severed his connection as 
vice-president and general manager of the New York-Philadelphia 
Corporation, to become associated with J. G. White & Company, 
of New York, as operating manager. Mr. Harrington has had an 
exceptionally broad experience in the engineering field, particularly 
in the operation of electric railway, lighting and gas properties. 
After graduating from the University of Pennsylvania in 1887 he 
became associated with Mr. W. G. Griffith in the electrical con- 
tracting business. For two years he was electrical engineer for the 
Pennsylvania Railroad in charge of the electric railway at Atlantic 
City, N. J., following which he was appointed general superintend- 
ent of the Wheeling Traction Company and the Citizens’ Railway 
Company, of Wheeling, W. Va. This was one of the early electric 
railways using the Van Depoele motors on the front platform. The 
General Electric Company then secured the services of Mr. Harring- 
ton as supervising engineer in the coal regions of northern Penn- 
sylvania. Leaving the General Electric Company, Mr. Harrington 
became general manager of the Cutter Company, of Philadelphia, 
in which capacity he had charge of all its electrical installations. 
For several years Mr. Harrington acted as consulting engineer for 
a number of railway systems, supervising the change from horse 
to electric power. In 1896 he was appointed general manager and 
vice-president of the Camden & Suburban Railway Company, remain- 
ing with it until the company was absorbed by the Public Serv- 
ice Corporation of New Jersey. In 1904 he was placed in charge 
of all the railway properties south of Trenton, N. J., under the 
Public Service Corporation, and in 1905 assumed charge of the New 
York-Philadelphia Corporation as vice-president and general mana- 
ger. Mr. Harrington is an active member of the executive com- 
mittee of the American Street Railway Association, and a member 
of the American Institute of Electrical Engineers. As operating 
manager of J. G. White & Company, Mr. Harrington will supervise 
all of the railway, electric lighting, gas and other properties operated 
by it, and will make his headquarters at the New York office of the - 
company, 43 Exchange place. 


EDUCATIONAL. 

THE UNIVERSITY OF MISSOURI has issued a bulletin describ- 
ing briefly the different courses offered at that institution. The 
school of engineering offers five courses—civil engineering, chemical 
engineering, electrical engineering, mechanical engineering and 
sanitary engineering. A new engineering laboratory has been added 
to the buildings, which is well equipped for all of the departments. 
The next season begins September 12. 


OBITUARY NOTICE. 

DR. LOUIS H. LAUDY, professor of chemistry at Columbia 
College, New York, died at his residence, 15 West Sixty-fifth street, 
on the morning of Thursday, August 17, after a lingering illness. 
He had been connected with Columbia College for more than thirty- 
four years. He was an alumnus of Cooper Union, Fellow of the 
New York Academy of Science, Fellow of the Association for the 
Advancement of Science, a secretary of the American Institute and 
a member of the New York Electiical Society. 
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ELECTRIC RAILWAYS. 


EVANSVILLE, IND.—The Evansville & Henderson (Ky.) Trac- 
tion Company has been given the right in Henderson and Union 
counties, Ky., to extend its lines to Uniontown and Morganfield. 
Work on the road is to begin this fall. 


MENOMINEE, MICH.—A corps of men has commenced on the 
work of surveying the route for the Menominee-Escanaba interurban 
line. The route of the new line will probably lie along the north- 
western tracks and take in many small towns along the way. 


BLOOMINGTON, IND.—The Wabash & Southeastern Traction 
Company, said to be backed by Indianapolis people, has asked for 
a franchise from Terra Haute via Bloomington to Columbus. Work 
will begin within one year and will be completed in two years. 


YOUNGSTOWN, OHIO—Plans are being laid for the building 
of a trolley line between Youngstown and Poland. Robert L. 
Walker, of Poland, and Horace E. Smith, of Youngstown, have the 
right of way. It is expected that the work will be commenced 
within a short time. 


COLUMBUS, IND.—A project to build an electric line from 
Columbus to Hope, Hartsville and Greensburg is under way, and 
everything points to the construction of the road soon. It has been 
planned to secure small subsidies all along the line and also secure 
stock subscriptions. : 


TUSCALOOSA, ALA.—The electric line which has been talked 
of, to be constructed between Tuscaloosa and Birmingham, will 
extend along the Warrior valley and will make all points between 
Tuscaloosa and Birmingham, including Brookwood, Horse Creek, 
Searles, Kellerman and Holt. 


NORTH CHELMSFORD, MASS.—Work has been started on the 
building of the new electric road between North Chelmsford and 
Graniteville. Work will be first begun near the Crystal lake sum- 
mer resort and proceed toward West Chelmsford. The space 
between the Crystal lake summer resort and the junction of the 
West Chelmsford and Dunstable roads will be about the last to be 
finished. 


JEFFERSON CITY, MO.—The Kansas City-Lee’s Summit Elec- 
tric Road Company, with a capital stock of $3,250,000, has been 
chartered. The company proposes to construct and operate an elec- 
tric line from Kansas City to Lee’s Summit and Lone Jack, a dis- 
tance of thirty miles. The promoters are J. J. Apperson, L. M. 
Branham, W. A. Summit, J. H. Sutfin and W. F. Johnson, all of 
Kansas City. 


COLUMBUS, OHIO—The Columbus, Marion & Bucyrus Railway 
Company, capital stock $500,000, has been granted a charter to 
operate an electric railway from Marion to Bucyrus. The line will 
be an extension toward the lakes of the Columbus, Delaware & 
Marion road. The incorporators are John G. Webb, of Springfield; 
Oscar M. Gottschall, of Dayton; George Whysall, of Delaware, and 
James B. Goemley and Frank M. Hopley, of Bucyrus. 


MARYSVILLE, CAL.—The construction of the Northern Elec- 
tric Railway, to connect Chico, Oroville, Marysville and Colusa, has 
commenced, grading being under way. The Chico-Oroville section 
is the first to be built. Work was commenced at Durham. C. G. 
Lathrop, of Stanford University, brother of the late Mrs. Jane L. 
Stanford, accompanied by Attorney W. S. Wilson, of San Francisco, 
has visited the Stanford holding at Durham, now the property of 
Stanford University, and a right of way across the tract will be 
arranged immediately. This was one of the greatest obstacles to 
the building of the road. 


INDIANAPOLIS, IND.—Practical work on the construction of 
the Indianapolis, Newcastle & Toledo traction line will begin at 
once. The firm which is to build the line, the Newcastle-Indian- 
apolis Construction Company, is backed by the traction company. 
The articles of incorporation placed the capital stock at -$50,000. 
The directors of the company are: LeGrande Marvin, Frost B. 
Hernly, Warren D. Oades, Fred Cline and George H. Brannon. 
The Indianapolis-Toledo line was financed in New York city, about 
$5,000,000 being raised, and the construction of the electric road 
will be begun at once. The line will run beween Indianapolis and 
Newcastle. 
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OGDENSBURG, N. Y.—Among the possibilities growing out of 
the transmission of electrical power in St. Lawrence County is a 
trolley road from Ogdensburg to Gouverneur and the mining and 
quarrying points in the vicinity of the latter. This is an enterprise 
involving the expenditure of $500,000, and is being thoroughly in- 
vestigated by Edward E. Hawkins, of Ogdensburg, president of the 
Ogdensburg Street Railway Company. President Hawkins was in 
Gouverneur recently and interviewed several prominent industrial 
men in regard to the project. It would seem that the outcome lies 
largely with Gouverneur people. 


JEFFERSONVILLE, IND.—A party of surveyors has passed 
through the upper end of Clark County, following the line of the 
Ohio river. It is understood that the survey is for a road to be 
built from Jeffersonville to Cincinnati. The survey follows the river 
closely. It is supposed that it is to be an electric road. The country 
through which the survey passes is poorly supplied with trans- 
portation facilities, especially in winter, when the river is closed. 
At some points the Baltimore & Ohio Southwestern, which is nearest 
the river, runs as much as twenty-five miles from it, and two coun- 
ties have no railroad of any kind. 


TRENTON, N. J.—Trolley lines from Trenton to Trenton Junc- 
tion and to Cranbury, via Hamilton Square and Hightstown, are 
now in contemplation and may be in operation by the end of the 
year. The Trenton Street Railway Company has made a survey 
of a proposed extension to its road from the Interstate Fair grounds 
to Mercerville and Hamilton Square. This survey provides for the 
running of the road over a private right of way from the Fair 
ground loop in an almost direct line to Mercerville; thence over 
a short stretch of the public road to Hamilton Square. The Tren- 
ton Junction line will in all likelihood be an extension of the Cad- 
walader Park branch of the local trolley and will extend out over 
the Asylum road, affording transit to the Country Club and other 
points. 


FORT WORTH, TEX.—The Rosen Heights Street Car Company 
is laying plans to expend nearly a quarter of a million dollars in 
new lines and extensions in Fort Worth, one of which is an exten- 
sion to the south side and possibly one into the Third ward. The 
latter proposition, however, has not been decided on, but the 
former has, and work will commence just as soon as arrangements 
can be completed. This company is at the present time building 
a spur on the north side. It starts on Central avenue and passes 
through the cemetery and thence to a connection of the main line 
near the Trinity river bridge, passing along the east side of that 
stream. When completed the spur will be used by cars going out 
of Fort Worth. The return trip to this city will be over the pres- 
ent route. 


SYRACUSE, N. Y.—The Syracuse Northern Traction Company, 
which was incorporated recently for $1,000,000, has extensive plans 
for new trolley service through the northern section of Onondaga 
County. Among its proposed extensions of the Syracuse & South 
Bay line, now being constructed, and which it will take over, is 
one to Shackelton’s Point and Bridgeport and another branch from 
the South Bay line at North Syracuse through Cicero village to 
Brewerton. The new company also takes all the rights and fran- 
chises held by the old Syracuse & Oneida Lake Railroad Company, 
which was merged with the South Bay Company. The new company 
has a capital stock of $1,000,000, divided into 10,000 shares of $100 
par value each. The incorporators are given as the following: 
H. W. Plumb, W. K. Niver, W. B. Burns, George D. Chapman, 
W. R. Kimball, Frank L. Barnes, George T. Skiff, W. M. Brown, 
Charles N. Watson, Louis L. Waters, Frederick T. Pierson, Charles 
A. Bridgman, Harvey Farrington, George C. Towle and Daniel Bals- 
ley, all residents of Syracuse except W. M. Brown and Charles N. 
Watson, who reside at New Castle, Pa., and Mr. Farrington, who 
lives in New York. 


SAN FRANCISCO, CAL.—Articles of incorporation of the Cali- 
fornia Traction Company have been filed, with the following men 
forming the corporation: M. Fleischhaker, H. Fleischhaker, Alden 
Anderson, H. H. Ferris, F. W. Smith, H. H. Griffiths, W. J. Bart- 
nett, J. Dalzell Brown, John Treadwell, Fred M. West and David F. 
Walker. They state the object of the corporation is to build, own, 
hold and purchase lines of the railroads and parts thereof. That 


the places from and to which said railroad is intended to be run are 
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as follows: running through Sacramento to Lodi, and thence to 
Stockton and on to Modesto. This is the main line, and the length 
is estimated at ninety miles. There is also to be built an inter- 
mediate branch line running from Lodi to Walnut Grove, a dis- 
tance of twenty miles, also another from Stockton to Walnut Grove, 
also branch lines to the cities, towns and villages adjacent to the 
main line. The estimated length of the railroad and its branches 
is to be 175 miles. The capital stock is placed at $2,500,000, of which 
$300,000 has actually been subscribed, with the aforesaid directors 
holding one share each, with the exception of H. H. Griffiths, who 
is down for 2,990 shares. J. Dalzell Brown has been elected treas- 
urer. 


NEW YORK, N. Y.—The incorporation in Trenton and the final 
organization in New York city this week of the Tractional Com- 
pany, with an authorized capital of $100,000, marked an important 
step in bringing under one control several great systems of trac- 
tion lines in western New York, Ohio and Michigan. The Traction 
Company was formed primarily to take over the International Trac- 
tion Company which controls the street car lines in and around 
Buffalo, Niagara Falls and Lockport. But the charter of the new 
company permits it to acquire other properties. The International 
Traction Company was formerly controlled by J. P. Morgan & Com- 
pany, and was sold by them last March. The lines of the Trac- 
tional Company in and around Buffalo have a mileage of 356. The 
Detroit system foots up 536 miles and the Toledo system 112 miles. 
The somewhat optimistic statement is made by one of the promoters 
that within two years there will be a continuous trolley line from 
New York to Detroit. Although the authorized stock of the Trac- 
tional Company is $100,000; only $76,000 is to be issued at present. 
The holders of 76,000 shares of common stock of the International 
Traction Company, constituting a control of the common stock, have 
exchanged their stock for Tractional stock on the basis of 100 shares 
of International for one share of Tractional. A large amount of 
the preferred stock of the International is also held by the new 
company. Mr. Henry J. Pierce, who was president of the Interna- 
tional Traction Company, was elected president of the new company. 
He is president of the Buffalo Chamber of Commerce, president of 
the Netherlands Tramways Corporation and a director of several 
other traction lines in Holland which Dr. G. L. Boissevain controls. 
Messrs. Pierce and Boissevain are also interested in several com- 
panies which manufacture railroad equipment and supplies. Net- 
son Robinson was elected vice-president of the new company and 
Arthur Robinson, secretary and treasurer. Most of the roads around 
Buffalo owned by the Traction Company have 999-year franchises. 
Their power is supplied by the power companies at Niagara Falls. 


NEW INCORPORATIONS. 


RYMERSBURG, PA.—Rymersburg Bell 
$5,000. 


LUDLOW, KY.—Cincinnati, Burnside & Cumberland River Rail- 
way Company. $250,000. 


Telephone Company. 


DALLAS, TEX.—Egan Electric Light Company. $15,000. In- 
corporators: G. H. Egan, D. L. Gobble and G. G. Wright. 
BELLINGHAM, WASH.—Blaine General Electric Company. $50,- 


000. Trustees: H. L. Jenkins, Seattle; F. A. Boole and J. Bush, 
Blaine. 


DENVER, COL.—Miller-Hopkins Electric Company. $10,000. In- 
corporators: John Burton Hopkins, Frank F. Miller, James E. 
Bowden. 


CLINTON, IND.—Clinton Electric Light and Power Company, 
Clinton. Increased capital stock to $10,000. Incorporators: Will- 
iam L. Morey, J. W. Robb. 


BELLAIRE, OHIO—The Belmont Electric Street Railway Com- 
pany. $300,000. Incorporators: J. F. Lotz, J. C. Tallerman, Frank- 
lin Neff and C. W. Rodefer. 


COLUMBUS, OHIO—The Yorkshire Telephone Company. $10,000. 
Incorporators: E. A. Fisher, J. C. Deuber, M. J. Brandon, S. D. 
Apple, J. W. Kecker and John Vankey. 


FORT WAYNE, IND.—The Bluffton & Fort Wayne Traction 
Company. Increased capital from $50,000 to $500,000, L, Hexter, 
president; L. J. Shlesinger, secretary, 
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GILLIAM, MO.—Gilliam Electric Light and Power Company. 
$5,000. Incorporators: David G. Burton, J. E. Kirk, A. W. Deis, 
E. J. Dunlap, M. D. Kerr, H. C. Deis, and others. 


INDIANAPOLIS, IND.—St. Joseph Valley Railway Company. 
$400,000. Directors: Herbert E. Buedlin, Charles A. Winchester, 
Albert H. Beardsley, John W. Fieldhouse, M. D. Swinehart, Julius D. 
Wood and Stafford Naxon. 


LYNCH’S, VA.—Lynch’s Telephone Company. To lease or con- 
struct, maintain and operate a telephone exchange, lines, systems, 
connections, ete. $5,000. Incorporators: W. Fauntleroy, president; 
W. S. Frazier, secretary and treasurer; W. T. Webb, general mana- 
ger, all of Lynch’s, Va. 


CLARENCE, N. Y.—The Pioneer Telephone Company. $10,000. 
Incorporators: G. D. Carmer, Clarence Centre; O. A. Martin, Clar- 
ence Centre; E. Weinange, Clarence Centre; H. G. Britting, Will- 
iamsville; William H. Bald, Jr., Clarence Centre; F. C. Gould, Lock- 
port; F. W. Schaad, Clarence Centre. 


CAMDEN, N. J.—Wyoming Gas and Electric Company, agent in 
charge, New Jersey Corporation Guarantee and Trust Company. 
$15,000. Incorporators: John A. MacPeak, William F. Hidell, F. R. 
Hansell. The company is to manufacture and supply gas, water, 
electricity and heat, also to operate telephone and telegraph lines. 


ELECTRICAL SECURITIES. 


Despite the setback at the end of the week the market has 
apparently lost none of its buoyancy and hopefulness. The peace 
conference at Portsmouth, while exerting what in many quarters 
is regarded as a dominating influence, has played a minor part in 
dictating price fluctuations. Public interest continues to be mani- 
fested in securities and the commission houses report a fairly 
satisfactory business. The agricultural situation remains prac- 
tically unchanged with promises of bumper crops in all products. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 19. 


New York: Closing. 
Brookivyn Hapid Tranait. ...........606.ccccess 6956 
CUNO CAO aso ons ocecwndasnoadacaades 187 
COTO COC aig a ect ce kiicencesensaele as 184 
Interborough Rapid Transit................ 214 


Be trig COMTEy COREG eo 5k cc ccccsccwicccesians 200 


SIMRO EIN LOUIS oo 6 6 oo dc Soc cea eeeasers 166% 
Metropolitan Street Railway................ 129% 
New York & New Jersey Telephone........ 167 
Westinghouse Manufacturing Company...... 190 


Directors of the Kings County Electric Light and Power Com- 
pany have declared the regular 2 per cent quarterly dividend, 
payable September 1. 


Boston: Closing. 
American Telephone and Telegraph......... 141% 
Edison Electric Illuminating............... 254 
Massachusetia Hilectric... «i... .ccccccccccens 61 
New England Telephone................... 134 


Western Telephone and Telegraph preferred 9714 
It is estimated that the minimum net earnings of the Massachu- 
setts Electric system for the fiscal year to end with September will 
be about $750,000. 


Philadelphia: Closing. 
Electric Company of America............... 114 
Electric Storage Battery common........... 81 
Electric Storage Battery preferred.......... 81 
Pel, ee 8% 
Philadelphia Rapid Transit................. 28 
United Gas Improvement................... 98 


The Philadelphia Rapid Transit Company has placed an order 
for fifty cars with the J. G. Brill Company, making a total of 157 
cars ordered by the traction company within the last few weeks. 


Chicago: Closing. 
CIC ROMER oa Sida Sarwednadeewew cena 135 
Csica Gee MI Cd oo osace cvcakdoesaewss 155 
Metropolitan Elevated preferred............ 64 
National Carbon common. ............secee- 62 
National Carbon preferred.................. 115% 
Union Traction comamion:. «..... 6. 2 ....c6cece 7% 
Unmiom Traction DrGleered .... x... occ cecccccccs 34 


Officials of all the local elevated roads claim that traffic so far 
for August has maintained the high standard of July. It is ex- 
pected that large gains will be made in each case, 











INDUSTRIAL ITEMS. 











THE DE LA VERGNE MACHINE COMPANY, foot of East 138th 
street, New York city, is distributing two folders descriptive of hori- 
zontal refrigerating machines and ammonia fittings. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 25 calls attention to the Paiste panel box, panel cutouts, entrance 
switches and other specialties. This bulletin may be secured upon 
request, 


THE ELECTRIC PORCELAIN AND MANUFACTURING COM- 
PANY, Trenton, N. J., announces that its three kilns, one of them 
new this summer, give ample room for its standard line of knobs 
and cleats and for special porcelain in difficult designs. 


THE LORD ELECTRIC COMPANY, Boston, Mass., has issued 
bulletin C descriptive of the Shaw non-arcing lightning arresters. 
These are for direct and alternating currents, railway, power and 
lighting circuits. The New York office of the company is at 1603 
Fuller Building. 


THE NEWCOMBER-MANRY COMPANY, INCORPORATED, At- 
lanta, Ga., incorporated under the state laws of Georgia, is doing 
a general brokerage business as well as being manufacturers’ agent. 
Manufacturers desiring representation in this territory are invited 
to correspond with this company. 


THE HUNTER ILLUMINATED CAR SIGN COMPANY, Cincin- 
nati, Ohio, has published a new catalogue descriptive of the Hunter 
sign apparatus. The president of the company, Mr. Lytel J. Hunter, 
has opened offices with the eastern representative of the company, 
Mr. Jilson J. Coleman, at 45 Broadway, New York city. 


G. M. GEST, the expert subway contractor, of New York and 
Cincinnati, has been awarded a contract at Fitchburg, Mass., for the 
construction of a complete subway system for the Fitchburg Gas 
and Electric Light Company. This makes the fifth city in Massa- 
chusetts in which Mr. Gest has constructed conduit systems. 


MR. WILLIAM H. BRYAN, Lincoln Trust Building, St. Louis, 
Mo., will receive proposals on apparatus, including ten electric ele- 
vators, for the enlargements for the May company’s department 
store, Sixth avenue and Washington avenue, St. Louis, for whom 
he is consulting engineer. 


THE RICHMOND ELECTRIC COMPANY, Richmond, Va., 
describes and illustrates in bulletin No. 6 its R. E. type induction 
motors. These motors embody special features of construction 
which are described in the bulletin. ‘Copies of this bulletin and 
further information may be secured upon request. 


JOSEPH H. THOMPSON, JR., 11 Broadway, New York city, has 
ready for distribution bargain list No. 4. This contains a list of 
a large number of opportunities for the purchase of direct-connected 
units for alternating and direct current, simple engines, boilers, 
belted generators and motors, alternators and motors, arc dyna- 
mos, arc lamps, railway motors and cars and other electrical and 
mechanical apparatus. 


THE CRANE COMPANY, Chicago, Ill., in commemoration of its 
fiftieth anniversary, is presenting its friends with a paper-weight 
in the shape of a cast-iron elephant. The announcement is made 
that the elephant stands for character, intelligence and strength. 
These elephants are made by the company and it is estimated that 
50,000 of them will be required to enable the company to present 
one to each of its customers and employés. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is in 
receipt of an order for a 200-kilovolt-ampere, three-phase, sixty- 
cycle, engine-type alternating-current generator for the Ivorydale 
(Ohio) lighting and power plant of the Proctor & Gamble Company. 
This machine is a duplicate of the first Crocker-Wheeler alternator 
ever built, which was installed ten months ago in the Atlanta plant 
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of the Proctor & Gamble Company. The high efficiency and ex- 
cellent performance of the earlier machine led the purchaser to 
order a duplicate. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., announces that Northern vertical motors 
represent the most recent developments in electrical equipment for 
vertical shaft drive. The Northern designers have eliminated the 
trouble due to lubrication of the vertical shaft. The equipments 
supplied by the Northern Electrical Manufacturing Company, 
Madison, Wis., are so arranged that there will be no trouble due 
to oil spilled from the bearings falling on the commutator and the 
driven machine. Bulletin No. 50 illustrates some novel arrange- 
ments of Northern vertical motors. 


THE MORSE CHAIN COMPANY, Trumansburg, N. Y., is build- 
ing at Ithaca, N. Y., a plant of about five times the present capacity. 
The company was incorporated in 1898, no change having been made 
either in the name or personnel since starting, Mr. F. L. Morse 
being the treasurer and general manager. The plant was originally 
started for the manufacture of bicycle chains, but in 1901 the 
company brought out the present high-speed silent running chain 
and since that time has had a rapidly growing business. In the 
line of power transmission the Morse company has in service chains 
transmitting 75,000 horse-power and is furnishing drives up to 500 
horse-power for a single transmission. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a new series of bulletins, Nos, 4414, 4415 and 4416, describ- 
ing, respectively, electrically driven turbine house pumps, type C 
Thompson recording wattmeters and service cutouts. A valuable 
feature which has also been recently issued -is an index to the 
bulletins published by this company. In addition to this series 
of literature, there are numerous flyers calling attention to pendant 
switches, porcelain ceiling boards, Edison socket rings, enclosed fuse 
cutouts, combination service switch and cutout in iron box, com- 
bined switch and enclosed fuse cutout for car lighting, ceiling 
rosette with enclosed fuse, fifteen-ampere, 125-volt double-pole knife 
switch, and type SF speed-controlling rheostats. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., has published bulletin No. 11 descriptive of common- 
battery, non-multiple switchboards. The frontispiece is a private 
branch exchange shown in colors. This shows a decidedly handsome 
equipment, including power-board, charging and ringing apparatus, 
battery-closet and operator’s monitor. The descriptive matter is 
enhanced and illuminated by drawings, showing the circuits in 
two colors. In addition to the engineering data, there is a com- 
plete description of the line circuit apparatus taking up the con- ° 
struction and operation in detail. The book is handsomely printed 
and is a worthy addition to the excellent telephone literature which 
this company has been placing among the telephone fraternity. 


NEW MANUFACTURING COMPANIES. 


ROME, N. Y.—The Wire and Telephone Company of America has 
taken over the plant of the Empire Wire Company, purchasing its 
machinery and stock. 


NEW YORK, N. Y.—The Clark Electric and Manufacturing Com- 
pany has been incorporated, with a capital stock of $100,000, to 
manufacture electrical supplies, by G. W. Kyburg, I. J. Conry, and 
A. P. Nevin. 


ITHACA, N. Y.—The Copley-Senior Carbon Company has been 
incorporated to manufacture carbon brushes for dynamos and other 
electrical machines. Capital $15,000. Incorporators: John L. Senior, 
George H. Vaut and Henry G. Carpenter. 


WILMINGTON, DEL.—The Maximum Surface Contact Com- 
pany has been incorporated to manufacture devices and machinery 
for a system of railways doing away with overhead wires. The 
capital is $3,000,000, and the incorporators are William M. Ste- 
phens, George L. Campbell and Oscar A. Autes, of Williamsport, Pa. 








